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The Vyrnwy Masonry Dam. 


Some time ago the Corporation of Liverpool 
foresaw that their existing water supplies 
would soon become insufficient for the grow- 
ing requirements of the town,a fact which 
has been brought home to them with un- 
pleasant distinctness during the last summer, 
and they therefore set on foot a new under- 
taking by which they will obtain a further 
and immense supply from the river Vyrnwy 
in North Wales, by forming an artificial lake 
at a distance of sixty-seven and one-half miles 
from the existing storage reservoirs at Pres- 
eott. This lake will be 1,115 acres in extent, 
and willstand ata height of 825 feet above sea 
level, so that there will be a natural fall for 
the water the entire distance to Liverpool. 
An embankment, 1,255 long, is being thrown 
across the valley to impound the waters, and 
is being builtin what is appropriately called 
Cyclopean rubble, for it is composed of pieces 
of rocks such as a race of giant masons might 
select to raise a fortification between them- 
selves and their enemies. 33 per cent. of the 
stones weigh over four tons each, 21 per cént. 
weigh between two and four tons, while the 
remaining 46 per cent. are lighter. “A clearer 
idea of the proportions of these massive mate- 
rials may be gathered from the annexed illus- 
tration, which shows nine stones taken seri- 
atim as they stood in the quarry. Two sec- 
tions, at right angles to each other, are given 
of each stone. The outline shows the form it 
originally bore, while the stippled portion il- 
lustrates the shape to which it was dressed 
before being built into the wall. The quarry 
is situated in rock belonging to the Caradoe 
group of the Lower Silurian system, and pro- 
duces a stone of dark gray color, weighing 2.06 
tons per cubic yard,and having a specific 
gravity of about 2.721. The planes of cleavage 
are neither perpendicular to the beds nor to 
one another, so that no method of detachment 
will give stones of rectangular section. Blast- 
ing is employed to detach the masses of 
stone, and these are subsequently divided by 
plugging into pieces ofa maximum weight of 
seven or eight tons. No attempt is made to 
reduce these to perfect parallelopipedss Phey 
are dressed to a rough flat surface on the 
lower side, and the projecting angles are cut 
offat the other parts, soas to leave a compact 
solid figure. All the work is done with the 
hammer and chisel, or hammer and set. The 
face stones, of course, receive more exact 
treatment. They are all draughted to tem- 
plate,and have their upper and lower beds 
dressed parallel, and their sides dressed 
nearly or quite vertical. Every stone, from 
the largest to the smallest “random”’ sent to 
he crusher for conerete or mortar, is washed 
before leaving the quarry, with jets of water 
under a head of 140 feet, and is not passed 
unless perfectly clean. 


This masonry dam is built on a foundation 
of rock of the same order as that fcund in the 
quarry. It is commonly known as clay slate, 
is frequently interspersed with the hard vol- 
canic ash of the Balaseries, and ranges from 
a close-grained grit of dark, bluish gray color, 
toa fine slate texture. The valley is much 
worn by glacial action, and as the strata dip 
towards the head or upper part, the outcrops 
have been frequently broken off and deposited 
in the next hollow, or have been carried away 
by the moving ice. These pieces, often several 
hundred tons in weight, were all removed and 
the rock cut away till a perfectly sound por- 
tion was reached. In some cases much solid 
rock had also to be removed to bring the 


oe of the various strata toan approximate 
evel, 


The materials used to bind together the 


AMERICAN CONTRACT JOURNAL, 


large stones are cement mortar and cement 
concrete. The valley provides a most plenti- 
ful supply of water-worn gravel mixed with 
sand, clay and oxide of iron, and when this 
has been washed 
in revolving eyl- 
inders with in- 
ternal vanes, 
and a portion 

of the sand re- 
moved, it fur 
nishesacap- 
ital basis 

, ior eo D- 
crete. 
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Vyrnwy Dam. Cross Section. 


Vyrnwy Dam. Stone Blocks. 


made from crushed quarry refuse, mixed with 
half its bulk of sand, and it is found that 
these ingredients possess, in a degree ex- 
ceedingly rare for cement mortar, the much- 
valued softness and absence of shortness so 
essential for the production of well-bedded 
masonry, and in respect of which quality, 
lime mortar has a considerable advantaye 
over cement mortar. 

The cement has to comply with the following 
conditions: 90 per cent. must be capable of 
passing through a sieve of sixty brass wires 
to the lineal inch, weighing 3} 0z. per square 
foot. The tensile strength must be such 
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that of six briquettes, eight days after being 
moulded, and kept in water from the second 
to the seventh day, one at least will sustain 
without fracture a weight of 5 ewt. per square 
inch for not less than one hour. The average 
of 9,000 briquettes has shown a tensile strength 
of 64 ewt. Thesand and cemert are measured 
by steam elevators, which discharge them 
into revolving cylinders, where they are first 
mixed, and then uniformly wetted by a spray. 
The concrete is similarly made in larger cylin- 
ders, but without elevators. From the autumn 
of 1882 to April, 1884, the proportion of sand 
to cement was 2 to 1 by volume, whether the 
sand was contained in the gravel for concrete, 
or had been separated for mortar. Since the 
latter date the proportion has been changed to 
24 tol. 

Having thus described the stones and the 
binding material, we come to the method of 
laying them. Supposing a flat surface of rock 
or masonry to exist, cement mortar is spread 
upon it toa depth of 2 inches over an area 
about the size of the 

stone to be laid, and is 

beaten to expel the 
air. The stone is then 
lowered by the crane 
and is hammered with 
heavy mauls to drive 
the mortar into all the 
inequalities, much of 
' it being pressed out 
around the edges and 
gathered up for use 
again. 'CThe next stone 
is laid close to, but not 
touching the first, and 
so on until several are 
in place. The spaces between the stones are 
filled with concrete thoroughly rammed down 
and forced into the crevices with blunt 
swords. In order to secure thorough homo- 
geneity, the macadam-sized stones are not 
added to the concrete in the machine, but are 
rammed into it in place. A loose layer of con- 
crete, 2 or 3 inches thick, is laid down, and 
over it the broken stone is scattered and 
beaten into position. Then follows another 
layer of stone and another of concrete, and so 
on, the layers of stone becoming imbedded 
under the action of the rammers. When the 
interstices are sufficiently large, they are 
built up with smaller stones, instead of with 
concrete only, and so carefully has this been 
carried out, that an endeavor to ‘ind a space 
between the stones of 12-inch cube has 
proved futile. The work within reach of 
each crane is carried on to a height of 6 or 
8 feet before the crane gantry is moved. It 
will thus be seen that the dam is one mass, 
which may vie with ashlarin its solidity. The 
front face, for a depth of a few feet, is laid in 
mortar, in place of concrete, in order to secure 
greater water-tightness. 

At the request of the Water Committee of 
the City Council of Liverpool, Mr. George F. 
Deacon has made an inquiry into the stability 
of the embankment, and has embodied the 
resuit of his researches in a report to which we 
are indebted for these.details. In this he has 
made an investigation of the distribution of 
pressure at the base of the wall, produced by 
the weight of the structure itself, combined 
by the lateral pressure against it, and any other 
pressure which may be imagined to be poss 
ble. Also of the effect which may be conceived 
to be due to intrusive water under pressure 
from the reservoir or the surrounding hills. A 
typical cross-section of the wall is givenin the 
tigure above. Its area is 8972 square feet; its 
weight, 1 foot thick, 644.2 tons; the length of 
the base line O X, 115.75 feet; its centre of 
gravity is 47.59 feet above the base, and is ina 
vertical line cutting the base at a distance o 
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47.53 teet from the inner toe O, and of 70.22 feet 
from the outer toe X. Assuming the lake to 
be empty and the wind to be blowing up the 
valley with the force of 40 pounds to the 
square foot, then the centre of pressure will be 
removed 24 feet nearer to the inner toe, and 
the vertical component of the whole pressure 
will be 645.2 tons. On the hypothesis of a uni- 
formly varying stress the maximum intensity 
of vertical pressure occurs, under these condi- 
tions, at the inner toe and amounts to 8.7 tons 
per square foot, while the minimum pressure, 
at the outer toe, is 2.26 tons per square foot. 
As, however, the mass of masonry is not per- 
fectly rigid nor perfectly homogeneous, these 
pressures at the outsides will be reduced, and 
that in the centre slightly increased, and thus 
the maximum strain on the material lessened. 
It may be assumed that the concrete rammed 
in between the large stone blocks will be the 
least resistive part of the structure, and to 
verify its strength, it has been the custom, 
ever since the work commenced, to mould 
9 inch cubes of conerete and of mortar at fre- 
quent intervals, and to put them aside, Last 
November a number of these were sentto Pro- 
fessor Unwin to be tested, and he reported 
that ‘‘ apparently, when most fairly tested, the 
blocks reach a strength of at least 187 tons 
per square foot in about a year after they were 
moulded, and there is a pretty steady increase 
of strength as they get older.’’ Some of the 
blocks withstood the pressure of 180 tons 
which Professor Unwin had at command, and 
were sent to Messrs. Kirkaldy and Sons, 
where an ultimate average strength of 224.9 
tons was reached. 

The cement mortar gave even better results ; 
38-inch cubes of stone showed an ultimate re- 
sistance to crushing of 807.7 tons per square 
foot. In comparison with this, the maximum 
strain of 9 tons per square foot, which is found 
by calculation to be the greatest possible in 
the masonry, is very small. In the engraving 
there is shown a diagram of strains on the 
hypothesis that the reservoir is full, that the 
dam is impervious to water, and that the wind 
is blowing down the valley with the force of 
60 pounds per square foot, and is acting on 
the elevated roadway which crosses the dam. 
The center of the resultant pressure is at a 
distance of 60-81 feet from O, or one-sixtieth 
of the width of the base from its centre, and 
the magnitude and direction of that resultant 
is represented by the line Pr. The magnitude 
is 711 tons, and the direction is inclined 16 de- 
grees 39 minutes from the vertical. On the 
assumption of a uniformly varying stress, as 
before, the maximum vertical pressure at X is 
6.36 tons per square foot, and the minimum 
pressure at O is 5.22 tons. The pressure at 
these two points, parallel to P r,is 6.64 and 5.45 
tons respectively. 

If the reservoir be assumed to be empty to 
the level of the back water, the foundation to 
be pervious, and the dam impervious, there 
will be an upward pressure due toa head of 
47 feet, or of 1.31 tons per square foot. To this 
extent the weight of the wall would be borne 
by water, and its pressure upon the rock 
would be reduced by the same amount. To 
prevent the upward pressure over the entire 
area even exceeding this limit, the masonry is 
thoroughly drained in its central portion up 
to a height of 47 feet, and a tunnel, 4 feet by 
2 feet 6 inches, traverses the structure longi- 
tudinally to receive thé water which rises 
from the foundation, and delivers it into con- 
duits which emerge through the back face. 
For a breadth of 40 feet back from O there are 
no drains, and, assuming the face to be im- 
permeable, it is possible to conceive that an 
upward pressure of 129 feet, or 3.6 tons per 
square foot, could accumulate here. Under 
these conditions the pressure of the masonry 
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becomes 5.22 — 3.6 =1.62tons per square foot at 
O. A puddle wallextending the height of 57 feet 
above the base. and the special care spent in 
cementing the face of the masonry, precludes 
all possibility of the entrance of water from 
the front, while the thorough draining will 
prevent its accumulation. Owing to the com- 
paratively small inclination to the vertical of 
the resultant of all the forces, no sliding of 
the wall could take place even on a smooth 
foundation, and upon the actual stepped rock 
this is even still less possible. 

In conqlusion, Mr. Deacon states that in his 
judgement the masonry dam is well suited to 
its purpose, and has an exceptionally high 
factor of stability, so high indeed that no 
doubt as to its abundant sufficiency can be 
reasonably entertained.— Engineering. 


Re -—— 


A New Pumping Dredge. 


On the south-west coast of Long Island, 
bordering on Jamaica Bay, and the numerous 
neighboring inlets, are many thousands of 
acres of salt meadow, submerged about 2 feet 
by the highest tides. This land, as it lies, is 
practically valueless, but if raised above tide 
mark, at once becomes extremely valuable as 
a site for summer residences; and even now a 
syndicate of capitalists is contemplating the 





future simmer resorts to be erected upon the 
land formed by the deposit of the dredged ma- 
terial from the canals. 


But to utilize the dredged matter it must be 
economically conveyed on to the territory ad- 
joining the channel and that through dis- 
tances ranging up to several thousand feet. 
Among the dredges seen on the occasion of 
our visit, there was one that was intended to 
accomplish just this character of work. This 
was the pumping dredge invented by Mr. G. F. 
Badger, of Brooklyn, N. Y. Briefly described 
there is first, a strongly built boat, similar in 
general appearance to the view shown in Fig. 
1. Upon this boat is a heavy plant of steam 
boilers arranged in four or six sets so as to 
best adapt the power tothe work to be per- 
formed. On top of the dredge scow, sup- 
ported by a strong timber frame-work, is a 
hoppéf-like receptacle for the material lifted, 
and from the center of this elevated hopper a 
galvanized iron egg-shaped trough leads to 
the land to be raised anywhere within a dis- 
tance of 2,000 feet. Sufficient water is pumped 
with the sand, etc., to convey this material to 
the desired point of deposit, and the filling 
being packed by water is permanent and 
without any subsequent settlement. The con- 
veyor pipe is supported over the water upon 
floats and over the land by trestles. 
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creation of a second Venice in the marsh back 
of Coney Island by excavating a series of 
eanals, and from the material thus obtained 
raising the adjoining land. 


This being the condition of affairs, a recent 
visit to this locality proved to us that a num- 
ber of contractors, with plant ranging from 
shovels and barrows to elaborate dredging 
outfits, were attempting the solution of the 
problem of raising the material from the wa- 
ter ways and conveying it on to the land thus 
to be enhanced in value. In this particular 
locality, all filling must be obtained from be- 
neath the water surface, that being the only 
available source of supply; and the deepen- 
ing of existing channels and the creation of 
new cuts are just as important as the making 
of new lands. Owing to the natural confor- 
mation of these inlets and the fact that they 
have been used as receptacles for sewage, and 
are being filled with all manner of refuse, their 
cleansing and rectification is a necessity. An 
important improvement suggested in this line 
is a broad and deep canal to be cut back of 
Coney Island from the lower end of Gravesend 
Bay to Sheepshead Bay and thence by another 
short cut entering Jamaica Bay and even be- 
yond. The results would be a better water 
circulation, and an inside route formed for a 
steamer line to ply between New York and the 


The mud, sand, gravel, etc., is lifted from 
depths ranging up to 50 feet by a modification 
of the well-known pulsometer pump, the valves 
being especially designed for this work. Un- 
derneath the overhanging framework, shown 


in Fig. 1, is a track rail, made of two channel 


bars, which commands the sides and ends of 
the boat; and on this track, and protected by 
its form from the cutting effect of sand, 
etc., runs a four-wheeled truck. The dredg- 
ing pump is suspended from this truck by 
chains and pulley-blocks operated by steam 
hoists within the boat. The pamp outwardly 
resembles the familiar pulsometer too much 
to require special illustration, and the peculiar 
valves and fittings we are not yet permitted to 
make public, owing to further patents still 
pending. 

To the bottom of this pump is attached the 
suction pipe, about 12 feet long (though this 
can be lengthened or shortened through rea- 
sonable limits), and at the end of this suc- 
tion is fixed one of the important features 
of the pumping dredge. This is the 
“‘digger,”’ shown in Figs. 2 and 3, which 
under the constant oscillation,due to the ac- 
tion of the suspended pumy and the natural 
motion of the boat, tears up the bottom soil 
over a diameter of about 6 feet and reduces 
any clay lumps, turf, or conglomerated mate- 
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rial of almost any kind, toa size suitable for 








passing through the openings in the strainer 
in the base of the “ digger.”’ As plainly shown 
in Fig. 3, the teeth of the digger can be readily 
replaced in case of necessity, and the strainer 
can be opened for ease in cleaning. As a 
matter of fact, however, we are informed that 
so far in the present machine there has been 
no occasion to open the strainer at all. 
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After the material passes the pump it is 


lifted to the hopper through an iron discharge 
pipe fitted with very strong gun-metal flanges, 
and terminating in a galvanized iron “‘ goose- 


FiGe 3, 


neck’’as shown. The ;ipe is attached to a 
strong collar fixe upon the rolling truck. 
Steam is conveyed from the boilers to the 
pump, or pumps, through a continuous pipe 
running around the boat and fitted at in- 
tervals with suitable branches and valves. As 
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the pumping may he at times necessarily sus- 
pended, with the pump and discharge column 
filled with sand, this material must be kept 
in motion, otherwise it would settle and pack 
so solidly that there would be much trouble in 
starting again. This end is accomplished by 
a water-pipe running around the boat and 
connected with a pulsometer pump in board, 
and with the base of the discharge column of 
the working pump. When the dredge-pum)p 
stops, the second pump is started and water 
is continuously forced into and through the 
material contained in the discharge column, 
and keeps it in motion ready for the resump- 
tion of pumping. 


Though the scow upon which the present 
plant at Coney Island is mounted is an ex- 
perimental affair hastily put together and not 
well adapted for fully testing the merits of the 
pumping device, sufficient good work has 
been done to warrant the inventor in claiming 
an average capacity of one cubic yard per 
minute per pump: nearly two cubic yards per 
minute have actually been lifted, but with the 
result that the hopper and conveyor trough 
there provided were choked and the pumping 
had to be stopped. The pump has handled 
mud, sand, gravel, clay and a species of turf 
orpeat; and the average of solids lifted is con- 
fidently put at 50 per cent. of the total volume. 
Mr. Badger claims that experimentally 80 per 
cent. of solids have been raised under very 
favorable conditions, and that he will guar- 
antee 50 per cent. in mudand sand. As the 
number of pumps that can be worked at one 
time is only limited by the size of the boat and 
the boiler power at hand, the capacity of the 
dredge is simply a question of first outlay in 
plant. 

From personal inspection of work done we 
ean testify to its excellent character, and to 
the presence of very good sized pebbles con- 
veyed far inland. We learn, too, that a plant 
of this description has just been made for the 
Pate Placer Gold Mining Co. to work on the 
Nechi river, in the United States of Colombia, 
and that arrangements are now being made to 
work in a similar manner some of the gold- 
bearing rivers of Honduras. 
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Municipal Engineering; Paper No. 1.* 
BOSTON, MASSACHUSETTS. 


(Continued from page 52.) 


The City Engineer. 

Appointment, duties and assistants.—This of- 
ficial is appointed annually by the mayor, 
subject to the approval of the Board of Alder- 
men, and he must be a citizen of Boston. 

His duties are ‘‘to perform all services for 
the city as properly come under the direction 
of a civil engineer, and he shall be consulted 
on all important matters relating to public 
improvements of every kind where the advice 
of an engineer would be of service.’’ In his 
annual report for 1884, this official thus classi- 
fies the rather diversified duties of his office : 

A, City Engineer’s Department.—Superinten- 
dence of the filling of new streets and dis- 
tricts; the careand maintenance of bridges: 
designing and superintending the construction 
of new bridges, retaining walls, city wharves, 
ete.,and such miscellaneous work as may be 
called for by the Committees of City Councils. 

B.. Water Works. Superintendence of the 
Cochituate, Sudbury and Mystic water works, 
ineluding charge of new construction. 

C. Improved Sewerage. Construction of a 
system of intercepting and outlet sewers. 


— 


*Copyrighted by the Engineering News Publishing 
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D. Parks. Charge of the Engineering work 
in connection with the Back Bay and other 
proposed parks. 

He is officially allowed for the discharge of 
the dutiesof his department the following sub- 
ordinates: 

One Assistant City Engineer, 

Three Assistant Engineers, 

One Clerk, One Bookkeeper, 

Three Draughtsmen, 

Eleven Transitmen, Levellers, Rodmen 
and Axemen. 

For the time being, however, he has three 
other assistant engineers engaged upon what 
might be called special work, i. e., improved 
sewerage, parks and water works construc- 
tion. 

The City Engineer must report annually in 
January to the City Council, all that relates to 
his department; such asthe number of per- 
sons employed, detailed expenses, nature of 
work performed, condition of all structures 
under his supervision, etc. 

Plans,-Scales, etc. In the office of the City 
Engineer there are over 6,000 loose plans and 
14 volumes of bound plans, together with a 
reference library of 462 volumes. In conneec- 
tion with the water supply, the standard scale 
adopted is as follows: Pipe plans, 1-inch to 100 
feet; general plans, l-inch to 5(0 feet. These 
plans are stored in rack-cases and cases of 
drawers, one of the latter type being shown in 
Plate 2". 

sare Onall the pipe plans 


Jag ae . of this department «a 
PIES. eomunats 2. convenient system has 
AIR-COCKS —5—— been in use, since 1870, 
MAN-HOLES 2 —— of indicating the di- 


mensions of pipes by 
BLOW-OF F._ fF certain colors, varying 
Plate 3. Symbols on Pipe Plans. the width of the lines 
drawn to represent pipes from ,',-inch for the 
largest, to a fine but distinct line for the 
smaller diameters. The following is the color — 
schedule for Water Pipes : 


40 inch diameter Prussian Blue 
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The method of indicating on the plans, gates, 

hydrants, ete., is shown in Plate 3. 
The Water Board. 

Appointment, Duties, etc. As the construe- 
tion and maintenance of the waiter works of 
Boston constitute an important part of the 
duties of the City Engineer we shall follow 
with the consideration of this board. 

The Boston Water Board consists of three 
members, one of whom is appointed annually 
by the mayor, subject to confirmation, and 
shall hold office for three years from the first 
Monday in May of the year of his appoint- 
ment. As pay, each member is allowed the 
sum of $5 for each half day in actual service 
as a member of the board. 

This board has entire charge of the water 
department of Boston. It may, subject to the 
approval of the mayor, lease or sell any prop- 
erty connected with the water works; make 
contracts or purchase supplies of all kinds 
needed for this department; provided, how- 
ever, that all contracts, excepting a contract 
for laying pipe, exceeding in their estimated 
amount $10,000, must first be advertised five 
times in each of three newspapers published in 
the city, and the last publication shall be at 
least one week before the time fixed for open- 
ing the bids. They have supervision over the 


* This case is arranged with drawers below, one tier 
being removed as shown, and at the ends has shelves 
for the reception of rolled maps. The two end» are 

by a sliding shutter made like the covering of a 
“ roller-top” desk. 
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pay rolls of clerks, inspectors and laborers in 
the department, and must report to councils 
annually in January, on the general condition 
of the works and all their acts. 

Under the head of proposals for materials or 
supplies required for the water department, 
plans and specifications of the work to be done 
and schedules of the materials, etc., must be 
put on file in such office as the board may 
designate, and be opened to public inspection 
at the time specified in the advertisement. 
Each proposal must conform to these specifi- 
cations and requirements, must be enclosed in 


. 4 sealed envelope directed to the board and 


accompanied by a bond to the city, with suffi- 
cient sureties in asum not less than $500, as 
may be specified in the advertisement; this 
bond to be void if the accepted party shall in 
a specified time make and deliver a contract 
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tion of such portion; and the water-rates to 
such premises, when based on valuations. 
must be made on these valued by the water 
registrar. 

He must keep suitable books in which he 
shall have entered the names of the water- 
takers, the kind of building, name of street 
and number, the nature of the use, number cf 
taps and the amount charged. These books 
must always be open to the inspection of the 
water board, mayor and councils, and, when 
not actually in use, to public inspection. The 
water registrar reports annually on or before 
May 15th, and he receives all applications for 
the turning on or off water, and for all service 
and other pipes to convey water to the prem- 
ises of the consumer. 

Water Rates. 
Dwelling Houses.—The rates in Boston for 
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tenement, the occupants of which use a water- 
closet in common with other tenants. 

These family hotels are meant to include 
dwellings, especially constructed for and oceu- 
pied by three or more families, with each ten- 
ement arranged in flats and having the con- 
veniences of a distinct house, without regard 
to location of water fixtures. All other dwell- 
ings oceupied by one or more families are 
classed and assessed for the use of water upon 
their respective valuations. 

Miscellaneous Rates. The detail of all the 
various water-rates charged in the city of Bos- 
ton is too voluminous for insertion here, so 
we shall confine ourselves to such as we con- 
sider worthy of special mention. Hotels and 
boardinglouses (the latter assessed at over 
$15,000) are charged three dollars for eacb bed, 
not including water for bath or for uses with- 








for the performance of the subject matter of 
his proposal, and at the same time give a 
further bond with sureties for the performance 
of such contract. Money or other collateral 
may be deposited, however, instead of the 
above bonds, A!l proposals must be publicly 
opened at the time and place mentioned in the 
advertisement; but the board may reject any 
or all bids, and ‘it is their duty’’ to reject 
the bids of irresponsible parties. 


The Water Registrar. 


This officer is appointed annually by the 
mayor, and he shall, under the control and di- 
rection of the Boston Water Board, assess all 
the water rates of both the Cochituate and 
Mystic works, according to such tariff as may 
be established by tife said board. 

The registrar must as often as once a year 
eause the premises of every water-taker to be 
visited by skilled inspectors: under the con- 
trol of the boaré and in proper cases he may 
make and record abatements in water-rates: 
he must exercise a constant supervision over 
the use of water, and enforce all regulations 
relative thereto. 

On or before January Ist., of each year, he 
must make out all bills for the use of water, 
and send them to the city collector for collec- 
tion. Whentwo or more dwelling houses, or 
other estates are valued together for the assess- 
ment of taxes, the water registrar must make 
separate valuations of such houses, and when 
a portion only of an estate is justly chargeable 
for a water-rate, he shall make a proper valua- 
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dwelling houses are based upon their valua- 
tion, as follows:—Every dwelling house, in- 
cluding the land under and used in connection 
with it, shall be charged, when it is valued for 
the assessment of taxes at $1,000 or any less 


sum, and occupied by one family only, six 


dollars annually; and for every additional 
$1,000 or fractional part thereof, one dollar, 
until the valuation for taxes shall amount to 
$25,000; and for every family more than one 
ina dwelling house, the charge shall‘ be for 
each, two dollars. 

In addition to the above rates, five dollars is 
charged to each dwelling house for the use of 
a bath-tub and a self-closing water-closet; for 
all other styles of closets, ten dollars are 
charged. 

Family Hotels.—In houses rented in suites of 
rooms to different families, the rates are based 
upon the rental of such tenement, viz.: Every 
tenement having a faucet within it shall be 
charged three dollars annually, and fifty cents 
additional on every one hundred dollars, or 
fraction thereof, rent above $300; provided, 
that the said rate may be based upon the esti- 
mated yearly rentable value of each such tene- 
ment. In addition to these rates, each bath- 
tub and self-closing water-closet is charged 
three dollars; all other styles of closets, ten dol- 
lars. 

In tenements where eccupants take water 
from a tap in common with other tenants of the 
house, having no taps in their own, each ten- 
ement is charged two dollars annually. An ad- 
ditional charge of two dollars is made to each 


out the house. Hand-hose, with nozzle not ex- 
ceeding §,-inch diameter. used on the premi- 
ses of water taker only will be charged ire 
dollars forthe season. The use of the hose is 
restricted to one hour between 5 and 8 A, M., 
and 5 and 8 p.Mm.; it must be used by hand 
only, and not adjusted on temporary supports 
of any kind. Lawn sprinklers are strictly 
prohibited unless a meter is used with them. 
Steam-engines working not more than 12 hours 
per day are charged by the horse-power, as 
follows: For each horse-power up. to and not 
exceeding 10, ten dollars; exceeding 10 and 
not over. 15, eight dollars ; for each horse-power 
over’ fifteen, six dollars. Manufactories, and 
other parties supplied with water by estimated 
quantity, are charged at the rate of three 
cents per one hundred gallons. 

Meter Rates. The rate for water turnished 
through meters is two cents per each one lun- 
dred gallons, and is collected quarterly and 
must be paid within ten days therafter under 
penalty of having the water cut off. But in no 
case can the minimum charge for any metered 
premises be less than $10 per annum. 

All water passing through meters will be 
charged for, whether used or wasted. Meters 
must be attached in all cases where water is 
furnished to operate a motor for power, and 
the water used charged at meter rates. The 
Water Board reserves to itself the right to 
attach recording meters to the premises of any 
water taker at any time, and #f the consump- 
tion by meter shows an excess over the quan- 
tity represented by the amount paid for by 








































































































schedule rates, such excess will be charged by 
meter rates. Each dollar paid by schedule 
rates represents 5,000 gallons. 

Penalties and Regulations. In all cases of 
non-payment of the water rent for sixty days 
after the same is due, the water registrar 
shall serve a summons at the premises of such 
delinquent; and unless said rent is paid 
within three days thereafter, together with 
95 cents for said summons, the water regis- 
trar shall cut off the supply; and the water 
shall not be let on, until the amount due, to- 
gether with the 25 cents for the said sum- 
mons, and #2 for the shutting off and letting 
on, is paid; provided, that no occupant shall 
be required to pay the amount due from a 
former occupant; and provided, also, that in 
eases of specific supplies, or for fractional 
parts of the year, when the water has been 
let on, the summons may be served, and the 
water cut off immediately ; and it shall not be 
let on again except upon the condition before 
mentioned. The foregoing provisions shail 
apply when two or more parties take water 
through the same service-pipes, although one 
or more may have paid the proportion due 
from him orthem. In shutting off water for 
any purpose at the request of a water-taker, a 
charge of $1.50 is made for turning it on again. 

No application for the extension of water 
pipes from mains already laid will be granted 
unless the street is properly graded, and 
unless the prospective income will be equal to 
6 per cent. on the cost of laying a6 inch pipe. 

All water-takers must keep the service- 
pipe within their premises and under the side- 
walk in good repair and protected from frost, 
and they are liable for any damages resulting 
from anv neglect in this direction. 

(TO BE CONTINUED. ) 
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Weittten for ENGINFERING NEws. 
BY 8. H. LOCKETY, 


Formerly Col. of Engineers, C. 8. A. and Chief Eng., of the De,1. 
of Alabama, Misriesir pi and E. Louisiana. 





Perhaps nothing strikes the young engineer 
so forcibly, in his early professional life, as 
the insufficiency of the knowledge obtained 
from his books and tutors. When first 
thrown upon his own resources, and naturally 
feeling somewhat doubtful of his theory and 
knowing his own lack of experience, he turns 
at once to his well conned text-books expect- 
ing that they will help him out of his diffi- 
culties. To his surprise and his disgust he 
discovers that none of them seem ever to 
have contemplated the particular conditions 
by which he finds hiniself surrounded; the 
emergencies confronting him appear al- 
together new and peculiar. If he is ‘‘ cut out °’ 
for an engineer, ke throws away his text- 
books, brings his hard common sense to bear 
upon existing conditions and very generally 
succeeds. If he doesn’t, he simply fails igno- 
miniously. 

The experience of the writer during the late 
Civil War, as an engineer officer of the Con- 
federate Army, afforded many illustrations of 
the truth of the above proposition. He had 
graduated at West Point as an engineer, had 


spent one year as instructor at the Academy™ 


and nearly another year in superintending 
the construction of Fort Clinch, near Fer- 
nandina, Florida, when the Southern States 
seceded. His resignation was tendered and 
accepted by the President of the United 
States, and he reported for duty to the Gov- 
ernor of Alabama. 


The writer was first ordered to Pensacola - 


Navy yard. That important depot of. naval 
supplies had been captured by State troops of 
Florida, Alabama and Mississippi, though 
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Fort Pickens was still held by Federal troops. 
The first work for the engineer was to con- 
struct batteries to bombard Fort Pickens. 
The navy yard contained an ample store of 
guns, gun-carriages and ammunition, but 
they were all for naval service, and the nar- 
rator had never seen aship’s gun mounted or 
manoeuvred in all his life, and nothing in 
** Mahan’s Field, or Permanent Fortifications”’ 
gave him the least light uponthe subject of 
setting up naval guns in sand-bag batteries. 
Fortunately for the reputation of the engi- 
neer-in-charge, there was still about the navy 
yard an old ship’s carpenter, Tom Fell by 
name, and with his aid as mentor and guide, 
all difficulties were overcome. 
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you ean do this job better than I can, take this 
shovel and go to work, I’m d—— willing to 
quit.”’ At another time when moving a heavy 
gun through deep sand with a lumberman’s 
log-carriage, he had selected two ofthe stout- 
est men from the ranks of the working party 
to act as wheel-horses on either side of the 
tongue; this proceeding seemed to amuse the 
rest of the party immensely, and on inquiring 
the reason for all this hilarity,it was discovered 
that one of the wheel-horses was ex-Senator 
John Cochran, and the other was U.S. ex-Con- 
gressman James L. Pugh, who had thus been 
selected, not for the post of honor, but the one 
of hardest labor. 

At yet another time, Gen. Bragg referred 





Confederate Bridge at Demopolis, Alabama. 


We soon had a number of the guns in 
position, all rigged with the necessary blocks 
and tackles, breeching etc. ; but the next ques- 
tion was to work them with the wild, un 
disciplined and undrilled mob, which consti- 
tuted the so-called Army of Occupation of Pen- 
sacola, and the old U. 8. Forts Barrancas and 
McRae. None of them knew the cascabel from 
the muzzle of a gun, nor a hand-spike from a 
marling-spike ; nor, in fact did the writer know 
one command in the drill of a ship’s * great 
guos.’’ Under these circumstances the expe- 
dient was adopted of labeling, with any name 
deemed most appropriate, the various parts of 
the gun, its carriage and the tackle, and the 
commands were given accordingly. This was 
not an original idea; it had already been prac- 
ticed by Col. Henry Maury, at one time a 
Cuban filibuster. Col. Maury had been an 
officer of the U.S. Marines, and was a first- 
class sailor himself; but the restless spirits 
who joined him :on one of his expeditions 
were all land-lubbers, and when he attempted 
to drill themin seamanship on his vessels in 
the harbor of Mobile, he had some trouble. 
None of them knew one end of the ship from 
the other, or the main-truck from the jib- 
boom, but they could all play draw-poker and 
thoroughly understood the “ keerds;’’ so Col. 
Maury took their cards and tied them to the 
spars and ropes of his vessel,and drilled his 
men somewhat as follows:—*‘‘ Haul away on 
the Jack-of-diamonds;” “ Ease off on the 
Ace-of-spades ;’’ ‘Climb up to the Queen-of- 
hearts, you infernal land-lubbers,” ete. The 
scheme worked well, and by somewhat similar 
expedients the ship’s-guns were manceuvred in 
the sand-bag batteries of Pensacola. 

These were what the Confederate soldiers 
afterwards called the “ honey-moon days ”’ of 
the war; and many were the ludicrous bits of 
experience the writer has had with the un- 
tamed militia of the Gulf States in the prose- 
cation of his engineering work. For example, 
on oné day giving instructions toa soldier who 
was working on a battery, he was startled by 
the reply of, ‘‘see here Mister, if you think 


to the writer a gentleman who claimed to be a 
distinguished French engineer, and who had 
a scheme for the certain and easy capture of 
Fort Pickens. His plan, expressed as nearly 
as possible in his own words, was about this: 
* You get, Sare, one gran Miesseeseepee steam- 
boat; you put on her one tousand brave men; 
you give them hook and ladder and sabres; 
you go easy, one dark night, across Santa 
Rosa Sound ; you land under the walls of Fort 
Peekan ; you throw up your ladder; you make 
one grand roosh and you take Fort Peekan so 
easy as dat,”’ with an expressive snap of the 
fingers. When it was suggested that Fort Pick- 
ens was heavily armed with Columbiads; had 
a trained and alert garrison which would be 
sure to note the approach of the boat, and 
would in all probability open fire and sink 
her in a few minutes, our Frenchman disposed 
of that contingency by remarking: “‘ Ah, Sare, 
ze steamboat captain must look out for hees 
own steantboat.’’ But these stories are hardly 
suitable for the columns of a technical journal 
and we will turn to more serious matters. 

The Confederacy was sadly in want of 
means, material and implements for engineer- 
ing work during the entire war. Our armies 
were never properly supplied with bridging 
outfits, such as pontoons and adjustable 
trestles; nor were they equipped with readv- 
made railroad bridges and tunnels, such as 
General Sherman’s army was reported to 
carry in the famous ‘‘ March through Geor- 
gia.”” Ourengineers had very frequently to 
make their wits take the place of more sub- 
stantial material. As illustrations we give 
one or two expedients adopted by the writer 
for crossing armies over rivers, 

During the campaign of the fall of 1862, Gen- 
eral Grant pushed Pemberton’s army back 
from Holly Springs, Miss., to Grenada. At 
this latter point is the Yallabusha river with a 
wide bottom on the north side and bluff 
banks on the south. When the river was 
reached it was swollen and too deep to ford, 
and the writer was ordered to build a bridge 
in one day sufficient to cross an army of 20,000 








men with all its artillery, quartermaster, 
commissary and ordnance trains. A brief ex- 
amination of the site convinced him that it 
was hopeless to undertake to build a trestle 
bridge in the time specified. But there was 
already a Howe-truss railroad bridge across 
the stream, and he at once commenced 
to *‘ figure ’’ upon the best method of utilizing 
it; the difficulty here lay in the long ani high 
trestle approach across the bottom on the 
north side, and the impossibility of getting 
sufficient planking to make a roadway for 
wagons. It was then discovered there were 
in and around Grenada several thousand bales 
of cotton, which were gathered as rapidly as 
possible and brought to the bridge. These 
bales were then piled up against the nothern 
abutment of the bridge and a ramp or slope 
thus constructed, which gave us an approach 
by steps made as gradual as the number of 
bales would permit. Brush was next thrown 
upon the bales and this was covered by earth, 
and fence-rails were used to make a corduroy 
road, which was speedily utilized by the re- 
treating army. 

After the siege and fall of Vicksburg, the 
paroled army under Pemberton marched 
across the State of Mississippi. The first ser- 
ious obstacle encountered on this sad march 
was at Pearl River, which we struck at Bryan 
Station, south of Jackson. Here we found a 
deep, dark river, about 300 feet wide, in our 
path, and we had none of the paraphernalia 
of an army, save about one wagon to a regi- 
ment which transported our scanty rations, 
But beyond the river was Dixie’s land and our 
homes, and to cross the river and to cross it 
quickly, was the burning desire of every man 
there. 

On inquiry, the writer found that an eld 
ferry-flat had been scuttled and sunk in the 
immediate neighborhood, and after consider- 
able diving, it was finally found and raised. 
The holes in this boat were stopped by nail- 
ing planks over them and pieces of blanket 
were used for calking; this furnished the 
means for ferrying over our wagons, but the 
men had yet to be provided for. So, while the 
boat was being mended the troops had been 
set to work tearing down some negro cabins 
and a gin-house near by, and in the gin-house 
we fortunately found an entire coil of cotton- 
baling rope. With the flat-boat ready for ser- 
vice, one end of this rope was transferred to 
the further bank and, there secured to a tree, 
it was hauled taut, and fastened on the near 
bank; meanwhile the men had been making 
rude rafts of the logs, tying them with any- 
thing ut hand, and these rafts were now tied, 
end on, to the hawser; planks from the cabin 
floors were next laid from raft to raft and a 
flimsy but practicable bridge was secured, 
over which the officers and men walked dry- 
shod, but in Indian file. 

The next experience of the writer in im- 
promptu bridge building was inthe summer 
of 1864. General Sherman at that time made 
his first effort at boring holes into the vitals 
of the Confederacy. He had driven General 
Polk’s armv from Jackson, Miss., to Meridian, 
and we had lost our pontoon boats at Pearl 
River. The engineer troops, under the au- 
thor’s command, were ordered to push on 
rapidly to the Tombigbee river and to prepare 
a crossing for the army. Steamboats and 
barges had been ordered by telegraph from 
Mobiles, to Lewis Ferry, south of Demopolis, 
so we had been informed; but on arriving at 
the ferry after a forced march of a night and 
a day, we found a lone ferry-flat. Expecting 
the steamers would soon appear, we com- 
menced gathering all the lumber we could 
get by pulling down the negro cabins, barns 
and outhouses on the Lewis plantation. But 
no boats came, until after hours of feverish 
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waiting, we heard the welcome puff of a 
steamer coming down the river; but this boat 
showed no disposition to land, and on being 
hailed the captain informed us that he had 
commissary stores aboard in charge of Major 
Somebody and could not stop. He did stop, 
however, under the persuasive muzzles of 
rifles of the engineer troops, and on having 
the situation explained to him, both the major 
and the steamboat captain gave us their hearty 
co-operation. 

With this steamboat we scoured the river up 
and down for a dozen miles or more and 
gathered all the wood-barges, ferry-flats and 
small boats that we could find. By night-fall 
quite a flotilla was secured and on the site of 
the bridge which was to be about 420 feet long. 
With un excellent new hgawser that was 
luckily on the steamer, the river was again 
spanned as at Pearl river; then began the 
lashing of the boats of all descriptions to the 
hawser, and as these did not quite hold out 
the steamboat was made to take its place in 
the line. The next day, before the bridge was 
quite finished, General Polk’s army arrived, 
with General Sherman supposed to be in hot 
pursuit. The soldiers soon fixed the planks 
needed to complete the job; and before dark 
the whole army of 15,000 to 18,000 men, horse, 
foot and artillery, together with an immense 
train of wagons moving stores from Meridian 
were on the trans-Sherman side of the Tom- 
bigbee. 

A few days later, after reinforcements had 
reached General Polk, we put the same sort 
of a bridge across the river at Demopolis, to 
cross over the army that proposed to pursue 
General Sherman. The sketch shown above 
is from a pen-drawing of this latter bridge 
made at the time. 

rrr 
Ventilation of Sewers.* 


In presenting a paper on the ventilation of 
sewers for the consideration and discussion 
of the society, the author has confined him- 
self to giving a short account of what has 
been done, and a description of uw system 
which he has personally adopted as the result 
of investigation into the. working and defects 
of previous systems. 

Until the last twenty or thirty years it was 
not the general custom to ventilate sewers, 
and most of the main sewers themsel.es were 
constructed without manholes or ventilators, 
the branch sewers often discharging into cess- 
pools, the overflow from which was connected 
with the main sewers—the cesspools being as 
far as practicable hermetically sealed and 
seldom emptied, the consequence being that 
the stagnant sewage was decomposed and the 
germs of disease rapidly spread. 

The numerous cases of typhoid and kindred 
diseases arising from these defects in works 
of drainage caused sanitary reformers to 
awake to the dangers of pent up sewage, and 
it was then sought to send the sewage away 
as far and as quickly as possible, and outlets 
were provided for the escape of the sewer gas 
both for cesspouls and sewers. 

The modern French system has been based 
somewhat on this system, the cesspools them- 
selves being retained, but made as air and 
water tight as possible, with upcast shafts to 
take the sewer gas from the cesspools, and 
the soil-pipe carried down from the top of the 
house, with an outlet to the air at the top, and 
the bottom extended below the surface level 
of the liquid retained in the cesspool as a 
trap. This system, called the fosse jize, is 
sometimes connected with a sewer, sometimes 
not. and, of course, eapecielly, in the | 
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case, involves periodical and frequent cleans- 
ing, and this necessity has caused the inven- 
tion of several ingenious arrangements for 
emptying the /fosse fixe or cesspool; but this 
system is much more costly than the English, 
owing to the large annual cost koth of cleans- 
ing the cesspools and carting away the soil; 
otherwise the effect where the work is scien- 
tifieally and well executed, and the emptying 
and cleansing constantly attended to, is to 
keep the sewer gas from being discharged 
within the dwelling. But much more sewer 
gas is generated than in the English system of 
constant flow, and the annual cost is about 
five times the cost of removal by water, or 
about 12s. 6d., as compared with 2s. 6d. per 
head per anuum in the case of large towns. 

The main sewers in France and generally 
abroad are, as a rule, very badly ventilated, 
and their construction is often such as to 
favor the generation of large quantities of 
sewer gas, discharged often by gullies and 
other openings immediately under the nose of 
foot passengers. 

In England the sewers as far as their lia- 
bility to generate sewer gas is concerned have 
been generally much better constructed than 
abroad, and of much smaller dimensions than 
the French, and better proportioned to the 
normal flow of sewage, filling consequently at 
all times a larger portion of the sewer, and 
the sewage runs with a greater and for the 
sewers more self-cleansing velocity. Sewers 
so constructed also expose a smaller propor- 
tionate surface of sewer wall to the alternate 
wetting by sewage and drying and decomposi- 
tion which takes place, especially at certain 
seasons of the year, and when dry weather 
follows after a storm. The English sewers 
are better constructed to avoid generation of 
sewer gas, and better cleansed, but until re- 
cently very little has been done in the way of 
ventilating the sewers except by the insertion 
of a greater or less number of stink outlets, 
and next to nothing has been done to render 
sewer gas escaping at these blow-holes in- 
nocuous, nor until recently has much been 
done to assist in the cleansing of sewers in a 
practical manner. It is needless to inform en- 
gineers that it is absolutely necessary to keep 
sewers clean, either by natural or artificial 
flushing, and for this purpose where a sewer 
is laid with a flat gradient much more is 
needed that an occasional flush at a few points 
from a 500 or 1,000 gallons self-acting flush- 
tank, the flush from which, in a sewer of 
moderate size, is spent in a very short 
distance. Most sewerage engineers who have 
turned their attention to the ventilation of 
sewers have contented themselves with mak- 
ing the stink outlets or ventilating manholes 
at intervals of about sixty yards and upwards, 
the distance generally adopted being over 100 
yards, the idea being that the sewer gas dis- 
charging at these outlets would be sufficiently 
diluted with atmospheric air to render it in- 
nocuous. The author’s own practice has been 
of late to place ventilating manholes 200 feet 
apart asa convenient distance for examina- 
tion, and quite far enough for the free circula- 
tion of air which the author seeks to secure in 
every sewer. : 

As the age of sewers has increased, all the 
defects due to defective private house drain- 
age and connections of house drains with the 
sewers have become apparent, and the smells 
from some ventilating manholes have so in- 
creased, that public opinion has been roused 
even to the extent of compelling the stoppage 
of ventilators, instead of adding to their num- 
ber; the public generally, in a time of excite- 
ment and fear of microbes and bacilli, acting 
upon the principle that what, the eye does 
not see or the nose smell the heart does not 
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When ventilators were first introduced, 
many attempts were made to filter the sewer 
gas before allowing it to discharge into the 
open air, and many and complicated were the 
yentilators patented, charcoal being generally 
the substance employed to filter the gas; but 
owing partly to the charcoal being often so 
displaced, when the filter was put in, that the 
sewer gas could pass freely through the open 
spaces ; partly owing to the ventilators beingso 
constructed that the charcoal was constantly 
wet and clogged, so as not to act properly; 
owing to these and other causes, these char- 
coal trays and filters have gradually come into 
disuse. 

Various attempts have also been made to 
create strong upeast draught by furnace 
chitineys, cowls, or other artificial means; 
biit these attempts have never been more than 
locally, and then only very partially, success- 
ful. 

The author having himself encountered 
most of these practical difficulties, tried a num- 
ber of experiments at his own house and on 
sewers under his charge, in order to test by 
the practical and elementary sense of smell 
(which is the test put by the public), rather 
than by delicate anemometers and other 
means, when and under what conditions the 
sewer gas was most freely generated and dis- 
charged. The next point was to ascertain 
how the flow of sewer gas could be so regu- 
lated as to prevent undue accumulation at any 
one point, and how the passers by the 
ventilators could be relieved of the con- 
stant!y unpleasant smell experienced at 
many places. The result of these experiments 
was to show that a well-constructed sewer 
with a moderately quick fall and constant 
flow, running from one-third to one-half full 
or more of sewage, generated the least quan- 
tity of sewer gas; also tha: a sewer similarly 
constructed with a similar fall seemed to form 
the best chance for the conveyance of sewer 
gas; and for this reason, where practicable, 
the author of this paper prefers to have a 
sloping outlet, up which the sewer gas may 
ascend, so as to arrive at its point of discharge 
with the least possible obstruction. More 
sewer gas was found to be generated in the 
larger and badly constructed sewers, espe- 
yciall inthose with flat fall and varying flow, 

and where the velocity of flow is insufficient 
for the sewer to be self-cleansed. The sense 
of smell is, of course, most apparent when the 
necessary conditions of stagnation and com- 
parative temperatures of the sewer and of 
the air happen to meet, end hot fluids enter- 
ing the sewers always add tothe aroma and 
increase the difficulty of dealing with the jras. 

The flow of the gas and the sense of smell 
both seem to travel, as a rule, in the direction 
inverse to the flow of sewage, but this rule is 
by no means without exceptions. For the pur- 
poses of this paper it is, however, better to 
deal with the general rule, which is, that sewer 
gas when generated travels upward, and tends 
to accumulate in the upper districts at points 
where there is some check to the flow, orsome 
local circumstance to make a ventilating 
manholea good upcast shaft. The author had 
@ good case in point where a clean, new, well 
laid sewer, with a rather quick fall and no 
sewage in it, served as an admirable ventilat- 
ing shaft for an old sewer. 


To prevent this accumulation of sewer gas— 
to dilute the gas with atmospheric air, and to 
filter the diluted gas before its discharge—the 
author, in conjunction with Mr. Maignen (the 
well-known patentee of the Filtre rapide), has 
taken outa patent for localizing the sewer gas, 
diluting itas much as possible, and filtering 
it through a charcoal filter in such a way as to 
ovetcome the disadvantages above referred to. 
The accumulation is prevented by localisa- 


tion, and this is effected by means of double or 
divided manholes provided with stops or 
valves, placed at the lower part of the middle 
division in each manhole. The model and 
drawing show the general arrangement by 
which the air is allowed to enter the sewer 
through that part of the manhole called the 
air inlet. The air passes up the line of sewer 
mixing with the sewer gas as it travels until it 
comes to the valve or stop at the next man- 
hole, which prevents its further progress, and 
turns it through the filter out at the ventilat- 
ing cover or gas outlet. This valve or stop is 
made in sections, being like a balance-valve on 
a common spindle, and each of the lower sec# 
tions working independently of those above, so 
that while the sewage flows down the sewer, 
the flow of gas in the opposite direction is ar- 
rested and diverted up the gas outlet at each 
manhole. 

In trying to ascertain the velocity and force 
with which sewer gas travels, the author hus 
not yet met with great success; but he finds 
that, except with large differences of tempera- 
ture or sudden variation in flow, the current is 
hardly perceptible, and yet without any per- 
ceptible current of gas there may be very 
strong smells perceptible at many ventilators. 
These would appear to be due to the diffusion 
of the gases which always takes place, rather 
than to an actual current; and this will be 
readily understood by reminding the members 
of the experiment which shows that if a heavy 
gas is placed in the lower half of a closed ves- 
sel, and a light gas in the upper part, the two 
parts divided by plaster of Paris, the gases are 
found to diffuse, even passing through a con- 
siderable thickness of plaster of Paris to mix 
one with the other. 

In carrying out this system the author pre- 
fers, where practicable, instead of having the 
outlet of the upceast shaft at the surface of the 
road, to conduct a pipe by easy lines up the 
side of a house or other convenient place. 
Where this can be doneit is not essential in 
many instances to filter the sewer gas, but 
where it cannot be done the author has found, 
after nearly twelve months’ experience, that 
the filter of the form shown by the model ef- 
fectively does away with any objectionable 
smell from the sewer gas, the charcoal cannot 
be displaced to allow the free passage of the 


gas, and both the form of the filter and the’ 


overflow for the water provided in the dirt 
box prevent the charcoal becoming wet or 
damp, even after many months use. The 
vapor arising from the sewage is condensed on 


the underside of the filter without wetting the 


charcoal. 

A very similar arrangement to the above 
described has been used by the author in the 
drainage of the Town Hall, Edmonton, and 
there is no difficulty in the general applica- 
tion of the system for house drainage as well 
as sewerage. 

The author is an advocate for trapless valve 
closets and drains without syphons, and for 
the straightest possible lines of soil-pipes and 
ventilating pipes, so as to maintain a free cir- 
culation from each air inlet to the adjoining 
gas outlet, and the air ought, in the author’s 
opinion, to have a free circulation through 
every foot of sewer drain and soil-pipe. The 
variation between the day and night flow in 
this system secures fresh supplies of atmo- 
spheric air in each length of each sewer every 
bight. Thesystem can in most cases be easily 
adapted to existing arrangements of sewerage 
and house drainage. 

It has now been in work adjoining the Town 
Hall, Edmonton, for twelve months, and for 
nearly nine months in another street at 
Edmonton; and Mr. Laws, the engineer, of 
Newcastle, who saw the model at the Exhibi- 
tion this year, where it was awarded a medal, 
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has been twice to Edmonton to inspect its 
working, and intends trying it in certain 
places ia Newcastle which have hitherto given 
trouble. 

The author finds that the bottom sections of 
the valve are not required, and indeed the 
system seems to work best without them. It 
is not even necessary to stop the back flow of 
sewer gas that the valve should reach the 
sewage at its normal level, although the 
author prefers that it should nearly, if not 
quite, touch it. 
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THE HISTORY AND STATISTICS OF 
AMERICAN WATER WORKS. 


BY J. JAMES R. CBOES, M. AM. SOC, C, E.; M. INST. Cc, FE. 


795.—CLEARFIELD, PA. 

Clearfield, Clearfield county, Pennsylvania, 
in lat. 41° N., long. 78° 25’ W., is on the West 
braneh of the Susquehanna river. Settled in 
1820, it was incorporated a borough in 1830. 

Water works were built by a private com- 
pany in 1882, taking the supply from a moun- 
tain stream. A dam 4 feet high and 35 feet 
long, at a point 3 miles from the town and 190 
feet above its level, diverts the water into a 
10-inch cast-iron pipe. The flowin the stream 
in the dryest season is largely in excess of the 
capacity of the pipe. 

Distribution in the borough is by 64 miles 
of cast-iron pipe of 10 to 3 inches diameter, 
with 36 fire hydrants, 24 gates and 230 taps 
The town pays $700 per year for hydrant 
service. Service pipes are of wrought-iron. 
The capital stock of the company is $40,000, 
The works have cost $40,300. There is no debt. 
The annual cost of maintenance in 1884 was 
$480, and the revenue from all sources $3,483. 

The population in 1880 was 1,809. E. A. 
Bigles is Secretary and Treasurer. 

796.— CHESTERTOWN, MARYLAND. 


Chestertown, Kent county, Maryland, in lat. 
39° 15 N., long. 76° 10° W., is on level grouud 
on the Chester river, 14 miles from its con- 
fluence with the Chesapeake. It was settled 
over 100 years ago, and Washington College, 
situated there, was incorporated in 1782. 
Water works were built in 1885 by a private 
company, after plans of W. W. Taylor, taking 
the supply from springs, the water from which 
is collected in a basin and then pumped by 
steam into a reservoir holding 100,000 gallons, 
constructed in earth excavation 75 feet above 
the town. 

Distribution is by 4 miles of wrought-iron 
pipe of 6 to 3 inches diameter, with 29 fire- 
hydrants and 100 taps. The town pays $550 
per year for hydrant service. Service pipes 
are of galvanized iron. The capital stock of 
the company is $15,000, and the bonded debt 
$15,000 at 6 per cent. 

The population in 1880 was 2,359. 

Charles T. Westcott is President of the com- | 
pany, M. W. ''homas, the Secretary, and W. 
W. Taylor, Superintendent. 
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European Railway Progress.—Some statistics of 
considerable interest have just been collected in illus- 
tration of the progress of railway construction in 
Europe in 1884. It appears that at the close of 1884 
there were 118,33644 miles of railways in operation 
upon the European continent, as compared with 
114,374% miles at the close of 1883. It follows that 3,950% 
miles of new line were opened in Europe last pees. 
The increase. it will be seen, is equivalent to nearly 32 
per cent. upon the 114,374%4 miles of line at work in De- 
cember, 1883. The 3,959% miles representing the new 
line brought into operation in 1884 was made up as fol- 
lows: Germany, 518% miles; Austria and Hungary, 
780% miles; Belgium, 26% miles; Denmark, 81% miles; 
Spain, 2574¢ miles; France, 938% miles: Great Britain 

d d, 209 % miles; Greece, 95%; Italy, 293% 
miles; the Low Countries and the Luxembourg, 63s 
miles ; ugal,20% miles; Roumania, 51% miles; 
Russia and finland, 326% miles; Servia, 153% miles: 
Sweden Norway, 126% miles; and Switzerland, 6% 
miles. The extent of line in operation in sormeny 
the close of 1884, was 22,900% miles. France ranked 
second with 19,510 miles; Great Britaip and Ireland, 
third, with 19,071« miles; Russia Finland, fourth, 
With 15,860% ; and Austria and Hungary, fifth, 
with 13,8164 ~ Engineering. 
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THE subject of the paper for the meeting of 
the American Society of Civil Engineers on 
Wednesday next is ‘‘ The Water Works of 
Southington, Connecticut ;’’ by Theodore H. 
McKenzie, M. Am. Soe. C. E. 


THE Iowa Society of Civil Engineers was or- 
ganized at Cedar Rapids, iowa, Jan. 15, 1886. 

The following officers were elected: Presi- 
dent, C. W. Irish, of Iowa City; Vice-Presi- 
dent, F. H. Macdonald, Cedar Rapids; Treas- 
urer, A. W. Swanitz, Cedar Rapids ; Secretary, 
H. F. White, Cedar Rapids. 

The next meeting will be held at Cedar 
Rapids, March 17th, 1886. 
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The Trial of the Dolphin. 


This craft, on which so much has _ been writ- 
ten and on whose supposed structural weak- 
ness “such high hopes of orders at a long 
price’’ were indulgea by our contemporaries 
on the other side, has at length sailed out to 
find a storm. Just below Cape Hatteras she 
found something coming at the rate of 60 miles 
an hour which she faced, ‘‘ maintaining a rate 
of fourteen knots per hour during the heaviest 
part of the day’s weather.’’ After the engines 
were slowed down to 9} knots ‘‘she rode the 
storm like aduck in a mill poad.”’ The “ ex- 
perts ’’ are said to have all been seasick and 
they hied themselves home “to report.’’ Asno 
mention of the necessity forany repairs to the 
**Dolphin ”’ is made, we can judge just how sea- 
sick they were by reading their report. 
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Black Sea and Baltic Canal, 


The Russian Ministry of Ways and Commu- 
nications has applied for a preliminary credit 
for the survey and initiatory operations of a 
‘unction between the waters of the Black Sea 
and the Baltic. The project is declared by 
experts, surveyors, and engineers to be en- 
tirely feasible. The survey will probably 
commence in the spring. 


necstiinsaiiigglaeteelmaeaie 
Channel Tunnel, 

The friends of this project are again moving, 
having deposited a bill for a tentative continu- 
ance in the Private Bill Office. But the British 
fears of a subaqueous invasion are not yet 
quieted it seems, asthe Board of Trade have 
intimated to the promoters that it will be 
their duty to oppose it in Parliament. 
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Manchester Ship Canal, 

The Salford Town Council at a special meet- 
ing, by forty-three to eleven passed a resolu- 
tion empowering the corporation to promotea 
bill in Parliament to enable them to subscribe 
£250,000 to the capital stock of the Man- 
chester Ship Canal Company. 

This is very much like town building in the 
west. 

Estimate of the Italian Minister of Public 

Works for the Fiscal Year 1885-86. 


- The Gazetta Officiale states that the sum of 
$59,109,147 has been appropriated to the De- 
partment of Public Works for the fiscal vear 
from July 1, 1885, to June 30, 1886. 
ized appropriation is as follows: 


The item- 


Appropriation, 


Ordi- 
nery. 


Extraor- 
dinary. 


General expenses 

Salaries of the officers and 
personal expenses ...... 

NIE is cticnn none dati s ahate 

Rivers 

Works used in rivers and 
roads 

Jrainage and irrigation- 
CIS, ods isindenvabesesiek . 

Harbor and lighthouses., 


$ 247,203 $ 575,400 $ 822,603 
1,138,756 
1,698,173 
1,615,914 


1,138,756 
4,954,883 
4,231,404 


3,256,710 
2,618,490 
149,000 140,000 
24.60 
991,859 
ilroads 87 053 
Telegraph lines... ......- | 2,063,6.0 
Postal service 6.787.993 
New railroads 33,189,600 
Other expenses &7 049 


1,031,540 
3,338,709 
162,000 
63,467 


1,056,140 


87,049 


114,742,240 44,366,907  5),109,147 


The railroads belonging to the Government 
are leased to private companies for the pur- 
pose of operation since July 1, 1885. 
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Safety Cartridges. 


The use of water tamping, both as a pre- 
ventive of danger in firing mines and as an 
aid tothe explosive effect of the charge was 
referred to at some length in our numbers for 
January 3lst and May 9th, 1885. An improve- 
ment on the method there described has been 
invented and patented in England, by Miles 
Settle. His method is to put the exploding 
cartridge in a larger one, from the sides of 
which it is held equidistant by wires, the 
outer one being filled with water. This is in- 
tended to prevent any flame communicating 
with either gas or coal dust, thus elimin- 
ating all danger of explosions. 

The Coal and Iron Trades Review describes 
some experiments made at the Prodmore 
Hall collieries, North Staffordshire, in one 
of the most fiery coal seams in Staffordshire. 

The explosion used was “dynamite gela- 
tine,’’ and several shots were fired in plain 
sight of the experimenters, and though some 
brought down coal and others blew out, in no 
case was any flame from the explosion visible. 
No note was made of the relative effectiveness 
of the safety cartridge, butit was noted that the 
coal brought down had a very small propor- 
tion of ‘‘smalls.’’ As the general effect of all 
nitro-glycerine compounds is to shatter rather 
than to burst, it is possible that the combina- 
tion between the gases of the explosion and 
the steam evolved, resulted in a lower tension 
gas, having more of the effect of a soda 
powder. 

On the return of the party to the surface, at 
dusk, a water jacketed shot was fired in a bag 
of coal dust without the slightest appearance 
of light or flame, only a cloud of coal dust. 
Then an ordinary powder charge was fired in 
another bag of coal dust, when, simultane- 
ously with the explosion, the whole contents 
of the bag shot up in light flames and dis- 
appeared in smoke, the inventor receiving 
general congratulations, 


Dominion Land Surveyors. 


The fever has broken out in anew place. Even the 
Provincial Land Surveyors ‘deem it advisable for the 
purpose of improving ourselves and maintaining and 
elevating the standard of our profession, to organize 


an Association of Provincial Land Surveyors in On- 
tario. 


A meeting for organization will be held at Toronto, 
on Tuesday, 23:d. February, 1886, at 2P. M. Arrange- 
ments have been made for meeting in the Crown Lands 
Department. 

It is desirable that all P. L. Surveyors shall attend 
this meeting. tnat a constitution may be adopted thar 
will meet with the approval of the majority of the pro- 
fession. Those who may find it impossible to attend 
will oblige the conveners by communicating their views 
to Willis Chipman, Brockville, Secretary pro tem. 

Conveners: Otto J. Klotz, G. B. Kirkpatrick, T. H 
Jones, Jno. M. Moore, P. 8. Gibson, G. B. Abrey, M. J° 
Butler, Lewis Bolton, Prof. Galbraith, Alex. Niven, 
Edgar Bray.” 


We are pleased to see the above bit of enter- 
prise on the part of our brethren over the 
border. The educational requirements for a 
practising land surveyor in Canada far exceed 
any that prevail in the United States. In fact 
there are no ‘“‘requireiments’’ with us except a 
majority vote at an election, and while there 
is a ‘‘sprinkling”’ of first rate county sur- 
veyors in the States, yet as a class they 
cannot compare in intelligence and ability with 
the Canadians, who are in many cases gradu- 
ates of an engineering class, and who always 
have to endure a three years apprenticeship 
and two government examinations before 
being allowed to practice. This apprentice- 
ship and the examinations are in large part 
arrant frauds on intending surveyors; the 
writer passed through the ordeal, and we state, 
without reservation, that if the system is the 
same as in 1860, that it it a swindle of the 
baldest description. We hope that in case the 
Provincial Land Surveyors of Ontario succeed 
in organizing an association, that it will at 
once endeavor to bring the present system to 
a common sense basis. 
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Shall Government Departments Use Only 
Metric Measures Six Years Hence? 


In the National House of Representatives, 
6th January, 1886, the following bill (H. R., 
2,119, 49th Cong. 1st Sess.) was introduced by 
Mr. Everhart, of Pennsylvania, who, in the 
48th Congress, was a member of the Com- 
mittee on Coinage, Weights and Measures, 
and was on the sub-committee to consider the 
metric system: 


A BILL To establish the metric system of weights and 
measures in the Departments of the Government. 

Be it enacted by the Senate and House of Representa- 
tives of the United States of America in Congress as- 
sembled, That, from and after the fourth day of 
March, anno Domini, eighteen hundred and nifiety- 
two, the metric system of weights and measures, 
as recognized and expressed in section thirty-five 
hundred and seventy of the Revised Statutes, shall 
be exclusively employed by the several Depart- 
ments and branches of the Federal Government in 
the affairs of the United States: Provided, That in 
all other transactions than those in which the 
United States is a party, it shall be lawful to employ 
the weights and measures now in use. 

Sec. 2. That a knowledge of the said metric 
weights and measures shall be taught in all the 
schools and colleges now under the control of the 
Federal Government or hereafter aided by it, or 
such knowledge shall be required for admission to 
the said schools and colleges. 

Sec. 3. That all laws inconsistent herewith are 
hereby repealed. 

The principal enactment included in this 
bill is substantially the same that was pro- 
posed in the draft of a memorial prepared by 
a committee of the American Society of Civil 
Engineers, and printed among its Proceedings 
for June, 1877 (Vol. III, p. 47). § 3570 of the 
Revised Statutes contains the tables of the 
Act of 28 July, 1866, establishing the equiva- 
lents of the metric units in terms of the old 
weights and measures, 










































Railroads in China, 


The Sun of Jan. 23 contained an interesting 
correspondence on the Chinese question. We 
heartily second the suggestion of the writer as 
to the chances of the engineers, bankers and 
manufacturers of the United States. We give 
the letter as follows: 


pextn, Dec. 1.—It has been widely published in 
America and Europe that the Chinese Government has 
recently negotiated a loan for forty million dollars from 
English capitalists, to be used for internal improve 
ments, and that it had entered into an agreement with 
a Manchester firm of centractors for the construction of 
eortain lines of railroad. Sofar as your correspondent 
ean learn, no newspaper on either continent seems to 
have doubted the truth of these statements. The Lon- 
don Times bas given them circulation, and yet they are 
absolutely without foundation. 


No such loan has been made or offered, and no such 
eontract has been authorized or entered into. It is 
true. however, that the subject of railroads and other 
improvements connected with commerce, and the 
national defence is receiving careful consideration on 
the part of the Imperial Government, but it must be un- 
derstood that it does nothing in such matters directly. 
Its operations in regard to them are earried on by im- 
perial command mainly through the agency of Li Hung 
Chang, Viceroy of the province of Chihli, Senior Grand 
Secretary of State, Superintendent of Trade for the 
Northern Provinces. Tutor to the Emperor, and. since 
the death of Tso Tung Tang, the hero of the Kuldjah 
campaign. He is ineontestably the ablest, most highly 
respected, and most powerful man inthe empire. Like 
his friend, Tsu Tung Ylang, he claims to be “only a 
poor scholar of books,” but he is at the same time the 
first soldier and the first statesman of China, an! the 
leader of the party of progress. 


The memorials Submitted by him to the imperial Gov- 
ernment in 1881, and the “ Lust Dying Words” of Tso 
Tung Tang, whose funeral services have but just closed 
le .ve no doubt as to the fact that the uses and inestima- 
ble value of railroads are fully understood by the lead- 
ing minds of China. It is also certain thatthe Empress 
Dowager, the aunt, and the Seventh Prince, the father 
and guardian of the young Emperor, who will reach his 
majority within two years, are strongly in favor of the 
early construction of a system of railroads primarily 
designed for the national defence, and that they will do 
all they can in accordance with their system of govern- 
ment to promote that end. 


But notwithstanding the support of these powerful 
advocates, public sentiment in China is not by any 
means unanimously in favor of railroads. Here, as 
elsewhere, the first great question connected with the 
subject is that of ways and means, and the imperial 
Board of Revenue, it is understood, is divided in re- 
gard to it. In addition, the Board of Censors, which 
seems to have the right to express its opinion unasked 
uponall publie questions,is an exceedingly conserva- 
tive body, and itis now known opposes the introdue- 
tion of railroads—at least for the present. While itis 
not probable that they can defeat the plans of the Em- 
press Dowager, the Seventh Prince, and the Viceroy Li, 
they are strong enough, backed as they certainly are 
by the natural tendency of the Chinese peuple to “let 
well enough alone,” to induce the authorities having 
the railroad question under coneideration to proeced 
deliberately and with great circumspection. But 
withal, the best opinion is that they will begin practical 
operations at an early day, and that a line from this 
city to Tientsin at the head of steamship navigation on 
the Peiho, and thence to Chin-kiang on the Yang-ts2- 
kiang, with a branch line from Tientsin to Taku at the 
mouth of the Peiho, in all about 800 miles, will be the 
first railroads built. 

Inasmuch as no loans or contracts have as yet been 
made, andthe Chinese authorities have had more or 
less serious troubles and complications with the Euro- 
pean powers, it is quite certain that the engineers, 
manufacturers. and bankers of the United States have 
justas gooda chance to secure employment for their 
skill, experience, and capital, in connection with the 
construction of railroads in China, as have those in any 
other country. Col, Denby, the new American Minister, 
has arrived here, and has produced a most favorab 
impression upon all, whether foreign or native, wit 
whom he has come in contact. In accordance with cus- 
tom, he entertained all the American missionaries, 
some forty in number, at his house on Thanksgiving 
Day, and in addition to making them the most felici- 
tous address. gave them a most hearty and friendly 
American welcome. 

There is no doubt that Col. Denby is keenly alive to 
the importance of railroad and other internal improve- 
ments in this country, and will do all-in his power to se- 
cure for his countrymen a fair share of all business 
connected with their construction, equipment and 
operation. In this he will doubtless be efficiently as- 
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sisted by the powerful American house of Russell & 
Co., and perhaps by others on the ground. 

In subsequent letters I will endeavor to give the 
readers of the Sun a brief account of the revenues of 
the Chinese Government from the best attainable 
sources, adescription of the commercial resources of 
China, with a sketch of its form of governmentand 
administration, and also of Li Hung Chang, the great 
Viceroy upon whom so much depends, und of whom so 
much is expected in the near future. 
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PERSONAL. 





JoHN F. ANDERSON was elected Chief En- 
gineer of the Portland and Ogdensburg Railroad at the 
recent annual meeting of the company. 


Proressor NeEwsrovuGH, late Professor of 
Civil Engineering in Lafayette College, Pa.. bas enterey 
upon his duties as engineer for the Atehison, Topeka 
and Santa Fe Railroad, with headquarters at Topeka. 

Mr. Scuumacker, a Civil Engineer and son 
of the United States Viee-Council at Lisfa, Syria, is 
engaged in surveying a railroad from Acre to Da- 
mascus, 

Gustav Leuipacu, formerly City Surveyor, 
of Newark, N.J., has connected himself with the firm 
of Lehlbach Brothers, civil engineers and surveyors of 
that city, 


CHARLES Paine, second Vice-President of 
the Erie RK. R., the well known former General Man- 
ager of the Lake Shore Rh. R., and later of the West 
Shore, has resigned fromthe Erie to ac*ept the man- 
agement of a natural gas company at Pittsburg. 


J. M. Heapuey. Division Engineer, Illinois 
Central R. R., from Kankakee to Cairo, has been in the 
engineering corps of that road continuously from its 
beginning, 34 years. Can any one beat that tenure of 
office? 
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Engineers Club of St. Louis. 


Str. Lours, January 6. 1886. 


Club met at 8.15 Pp. M., at Mercantile Library. 
President MeMath in the chair, 20 members 
end 4 visitors present. 

Minutes of last meeting were read and ap- 
proved. 

The standing committee on National Public 
Works reported : 

St. Lovis, January 6, 1886. 
To the Engineers’ Club of St. Louis, 

Gents.—Your committee on National Public Works 
to which was referred a motion to approve the action of 
the Convention of delegates from Engineers Societies 
held at Cleveland, December 3, 4 and 5th, 1885, respect- 
fully reports that, after due consideration it was de- 
cided not to be expedient at the present time to endorse 
or disapprove the action at Cleveland. : We therefore 
recommend that no action be taken on the motion. 

We have further considered the question of expense 
attending our work as committee, but are not abls to 
form an estimate of cost, which will be limited to Post- 
age and Stationary until report is made and the sanc- 
tion of the club obtained. 

Respe :tfully submitted for the Committee, 


R. E. MeMath. Chairman. 


Moved and seconded that the report be 
accepted. Carried. 


The Secretary read a letter from the Treas- 
urer addressed to Executive Committee, show- 
ing financial condition of the Club. 

Mr. Holman proposed as an amendment to 
Sect. 2 of By-Laws, as follows: 

The annual dues shall be, for resident mem- 
bers five dollars, and for non-resident mem- 
bers four dollars. Carried. 

The amendment as amended was carried by 
a two-third vote. 

Mr. J. A. Seddon read a paper on ‘“‘fome 
considerations of the relation of Bed to Varia- 
bles in River Hydraulics,’’ which was dis- 
cussed by Messrs. Moore, Ockerson, Johnson, 
Johnston and others. Adjourned, 

Tuos. D. MitieEr, 
Secretary, 


Liverpool Engineering Society. 


The first ordinary meeting of the twelfth ces 
sion was held at the Royal Institution, Col- 
quitt street, Liverpool, on Wednesday, Jan. 
13th, Mr. Coard 8. Pain (President) in the chair. 
A paper was read by Mr. Arthur J. Maginnis, 
M. Inst. N. A., entitled, ‘A Strange Failure 
of Steel Boilers.’’ Since the introduction of 
steel for marine boilers much has 
written and disclosed about the strange 
freaks of the material, but as far as can be 
traced no similar cases of failure to those 
aboutto be deseribed have been experienced. 

The peculiar nature of the failure consisted 
in the steel plates commencing in two 
steamers (after a period of 24 years’ satisfac- 
tory working) to crack spontaneously some 
days after steam had been let down, without 
exhibiting any special reason for so doing; 
and as they centinued to occur each time the 
vessel came into port, at one time in the com- 
bustion chamber plates, at another time in 
the furnaces. and so on, it became evident 
thatsome change was taking place in the 
material. 


been 


A series of extensive mechanical and chem- 
ical tests was made on strips from the cut-out 
portion of the plates (given in the appendix to 
the paper), but as they threw no light on the 
matter, and the cracks continued to occur, it 
became a matter for serious consideration 
whether the boilers or at least the interiors 
must not be condemned, and as no previous 
cases had oceurred, considerable difficulty 
was experienced in coming toa decision as to 
what course to take. It was eventually de- 
cided to have new boilers altogether, and the 
wisdom of the step was soon afterwards con- 
firmed, as it was found that the blows given 
when cutting off the rivets cracked and broke 
the shell, furnace-fronts, and other plates ina 
most unusualand alarming manner. 


During the construction of the boilers no 
special means were adopted, and the steel 
(which was made by the Bessemer process at 
the works of the well-known Weardale Steel 
and Iron Company), working in a most satis- 
factory way, welding, flanging, and bending 
without the least trouble, the holes in the 
shelland other circular portions being drilled 
and those in the straight landings punched; 
the furnaces after being welded were carefully 
annealed to the special instructions of the 
Board of Trade, the work throughout being 
regularly inspected by their surveyors and 
those of Lloyd’s HKegistry, the material being 
also periodically tested at the manufacturers’ 
by both of these boards. 


As the failure of the material in these boil- 
ers reveals the unpleasant fact that it is possi- 
ble for steel to be used which may afterwards 
become treacherous, notwithstanding the ex- 
tensive tests and rigid inspections now made, it 
will be interesting to obtain some satisfactory 
reason for the unaccountable change which 
undoubtedly took place, but as mild steel 
is now generally conceded to have passed 
beyond the tentative state, the owners of these 
steamers decided to again have steel boilers, 
but of the Siemens-Martin manufacture in- 
stead of the Bessemer, so that fortunately no 
additional barrier was thrown in the way of 
the general adoption ofa material which may 
now justly be considered one of the highest 
achievements yet attained by engineering 
science in its endeavor to adapt to the use and 
convenience of man the wondrous sources of 
power in nature. 


Seine connie 


ENGINEERING News, Three Months, One 
Dollar and Fifty Cents, 





ik Pik J ia ao 
ath ae ET 


foun 


a ait 


GRO ie! 


peel 


TIilinois Engineering Society. 


A circular has just been issued announcing 
the final arrangements for the first annual 
meeting of the Engineers and Surveyors at 
Champaign on February 10th. The following 
papers have already been definitely arranged 
for :—“ Drainage,”’ by J. R. Lewis, Piper City, 
Surveyor of Ford county; “ The Construction 
and Preservation of Reservoirs for Surface 
Water on Farms and in Agricultural Dis- 
tricta,’’ by Daniel Gordon, Moline; ‘“‘ Drain- 
age Districts and the Construction of Large 
Drainage Canals,’’ by A. H. Bell, Engineer of 
Mason and Tazwell, Piatt county, and other 
large drainage schemes; ‘“‘ The Highest At- 
tainments in Drainage,’ by E. D. Shreve, 
Chairman Drainage Committee, Ohio Society 
of Engineers; ‘‘ Road Improvements,” by C. 
G. Elliott, Tonica, a practical engineer and a 
well known author and writer on Drainage 
and Road Improvement; ‘“ Pile Founda- 
tions, by F. H. Sager, Chief Engineer, Cleve- 
land and Marietta R. R.; “City Engineer- 
ing,” by A. H. Bell, City Engineer, Blooming- 
ton; “ Topographical Surveying,”’ by C. W. 
Clark, Assistant Engineer, Mississippi River 
Commission ; “ ‘Transit vs. Compass in County 
Surveying,’ by Geo. C. Harvey, County Sur- 
veyor, Wabash county. Several other papers 
are partially arranged for. 

A general discussion has been asked for on 
each of the following topics; those intending 
to attend please take notice: (a) legal method 
of subdividing anomalous sections; (b) rela- 
tions of the county engineer to the county 
board; (c) the method of procedure under the 
New Drainage Law; (d@) keeping County Sur- 
veyor’s Records; (e) fees of surveyors when 
called upon to give expert testimony in court. 

Reduced rates have been obtained on the 
railroads and at the hotels, The prospects 
for attendance are very good; quite a number 
ofthemembers of the Indiana Svuciety have 
expressed an intention to be present. 

Those attending are requested to bring their 
instruments,evenif they are old; sucha collec- 
tion will prove very interesting; sume inter- 
esting points may be brought out by observing 
upon a true meridian with several instru- 
ments in succession; the University has an 
accurate U.S. standard by which chains and 
tapes can be tested free of charge, Contrac- 
tors, instrument makers, and all others inter- 
ested in engineering matters, are invited to be 
present. 

For further particulars address 

J. O. BAKER, 
Champaign, Iils. 


rr 
LITERATURE. 


The day of a cheap library of Engineering literature 
isdawning! An engineer's Field Book, which used to 
sell at $1.50, is now offered, with additions, for Tirenty- 
five cents! There are 64 ordinary octavo pages: 19 of 
these are devoted to Tables relating to railroad curves 
and to excavation and embankment calculations. The 
type is clear and well printed on excellent paper. There 
is nothing “cheap” about the book but the price. 
Novels and story papers are sold by the car load: no 
matter how cheap the price of a professional book may 
be, the demand is limited; we expect, however, to make 
this demand a remunerative one in time. Our No. 1: 
“A Business Man,” is not devoted to tables and calcu- 
lations, but is as practical a bit of information for every 
day conduct of business as was ever written, and as en- 
gineers are not always the perfection of business men, 
they cannot fail to be benefited by its perusal. At 
thirty cents for the two books the investment is nota 
very risky one. 


Apropos of cheap publication. we are enabled by a 
recent arrangement, to offer Theodore Coopers’ stand- 
ard specifications of “Iron Railroad and Iron High- 
way Bridges,” at the low price of 25 cents each, at 
which we anticipate a steady and increasing demand, 
as they are decidedly the best specifications for bridge 
construction to be found, and at the price named it is 
cheaper to buy them thanto-copy them. 


ENGINEERING NEWS AND 


We have 173 copies of the “ West Shore R. R. Engi- 
neers Tables ;” they are held to the order of Mr, E. L. 
Corthell, and the price has been $1. We are author- 
ized to close them out at 35 cents each, when they will 
be out of print. Another book which will soon be out 
of print is “Land Laws and Legal Decisions as to 
Boundaries,” the price of which is $1 and only twenty- 
four copies on hand are obtainable. When eighty-two 
“Torches” for locomotive engineers are sold the light 
willbe extinguished. The price is $1 and we offer 
them at 40 cents to close them out. 


A limited number of the Annual Reports of the 
“Ohio Society of Engineers and Surveyors” are for 
sale at $2.17 for the set of six reports, For a circular 
giving contents address Benjamin Thompson, Ur- 
bana, Ohio. 

The publisher of the Sanitary Engineer has issued the 
following cirsular: “ After January 10th we will accept 
no subscriptions from subscription agencies or any- 
body else at less than our regular published prices. 
Our subscribers will save themselves and us trouble by 
dealing direct with this office. or buying the paper 
weekly of their newsdealer. The annoyance caused 
us and some of our subscribers by certain agencies 
eompels us to adopt this course.” 

How BooksELLERS ake RoBBED,—In an uptown book 
store an ingenious contrivance for robbing booksellers 
ean be seen. Itis a box large enough to hold an una- 
bridged dictionary. It is covered with ordinary brown 
wrapping paper. Strings pass overthe top and sides and 
appear to encompass the package. In reality they stop 
short of the bottom, and the box can be opened readily 
and closed with a snap fastening. A handle is attached 
to the strings on top of the box with which to carry it. 
A man entered Dutton & Co’s. store on Thursday with 
one of these innocent-looking packages in each hand. 
He stopped to look at books, and the boxes were depos- 
ited on the floor. Other customers passing by kicked 
against them, and inthe most ordinary way the man 
picked them up and set them behind the counter, to be 
out of the way, He was careful, however, to put them 
behind the counter where dictionaries are displayed. 
Ten minutes later one of the clerks observed the man 
stooping over the boxes, which were still behind the 
eounter. The clerk had no suspicion that anything was 
wrong, but the rascal on seeing himself observed, took 
alarm and walked hastily out of the store. This caused 
an examination to be made of the packages, which were 
found each to contain a big dictionary. The man had 
meanwhile disappeared. The trade papers have been 
warned, and the smart sneak thieves will be obliged to 
invent some new method for carrying on their busi- 
ness. One of the boxes would cost $1.50.—N. F. 
Tribune, 


The price of Wellington’s “Economic Location of 
Railways,” is to be $3.50. Up to 100 copies we will give 
to any present subscriber to ENGINEERING News, who 
will send us one new subscriber with Five Dollars and 
the postage 20 cents, one copy of the book as soon as 
published. There is a possibility of the price being 
advanced to $4, 


Waddell’s “Iron Highway Bridges” maintains its 
deserved popularity. 


Just as soon as possible, we will arrange to issue the 
mumbers of ENGINEERING News Popular Library each 
month, and we think we can promise with some confi- 
dence in our ability to fulfill the same inthe near fu- 
ture, a very fair engineer’s library for the sum of five 
dollars, which now costs ten times as much, In view of 
this, we are in the market to buy, for publication in this 
series, manuscript articles on engineering subjects, 
such as, in our opinion, are in demand. We will give 
no estimate of price in advance of receipt of such ar- 
ticles in full, as it will be submitted to the criticism of 
experts before acceptance. 


Association of Engineering Societies. Vol. V. No. 2. 
December, 1885. 


ContEeNTs:—“Solar Azimuths by Transit Attach- 
ment, and Base-Line Measurements by the Steel Tape,” 
by J. B. Jackson. “‘Experiments to determine Fric- 
tional Resistances of Railway Trains,” by C. H. Hud- 
son—Proceedings of Societies. 

In the first paper Mr. Jackson advocates the use by 
surveyors of the transit with a removable solar attach- 
ment, and gives his own experience in such use and 
the advantages of the method recommended. With 
this portion of his paper he gives tables of “ declina- 
tions ’ from latitude 15° to 60°, and also a table for 
errors in azimuth (by solar compass) for 1 minute 
error in declination or latitude; both tables valuable 
in solar compass work. 

For base-line measurements, Mr. Jackson says that 
the greatest accuracy, in préportion to the time and 
money expended, is undoubtedly obtainable by the use 
of the “ hoop-skirt-wire ” steel tape in lengths of from 


300 to 500 feet, and costing for the 300 feet length from 
$15 to $20 with attachments. His general directions for 
use, testing, etc. wiil be printed in full inthis journal, 
so We Will say no more about them here, 


The paper of Mr. Hudson records the results of g 
series of experiments made for determining the ra. 
sistance of trains and the power of the engines. jj 
the conditions of the case are fully given, with dimen- 
sions and weight of engines, and the gross weight of 
each car and its position in the train. The detail of 
twenty-two experiments is given, together with a sum- 
mary of results. As the understanding of the final 
figures depends entirely upon the detailed conditions 
stated, we must refer our readers to the original paper 
which is too lengthy to even abstract in this con. 
nection, 


A Report on the Terminal Facilities for Handling Freight 
of the Railroads entering the Port of New York; 
especially for those railroads having direct Western 
connections, Writtenand prepared for the Railroad 
Gazette, by Gratz Morpecat. New York, Railroad 
Gazette Publisher, 1985. 69 pp. 6 by 9 inches, Price 

» $1.50, 


The handling of freight at the port of New York is, 
from its enormous volume and the peculiar conditions 
of location, a problem of huge proportions, and one 
little appreciated and less understood by even the 
class that are supposed to have an interest in such 
matters. Mr. Mordecai has, by means of his report and 
numerous maps and plans, fully explained the termi- 
nal works and manner of transacting business of the 
trunk lines, terminating at New York. Each road is 
treated separately, and the yards, docks, grain eleva- 
tors, transfer docks, ete., described and illustrated. An 
interesting and useful feature of these papers is the 
detailed recital of the organization for business in each 
case, and the duties of the various officials, and in 
some cases the employés. The freight-houses in the 
city of New York and on the Jersey side of the North 
River are included; detailed plans of the freight sheds 
of a number of the roads are given with sufficient clear- 
ness to practically rebuild from the data here shown. A 
folding map of the City of New York and its surround. 
ings exhibits the location of freight depots and the gen- 
eral routes followed. The report is a useful and inter- 
esting document. 

oro 


BOOKS RECEIVED. 


Statics and Dynamics for Engineering Students. By In- 
vino P. Councu, C. E., Asst. Professor of Civil En- 
gineering. Corne'l University, New York. John 
Wiley & Sons, 1886, 9 X 6 inches, pp. 194. Price, 
$2.00. 


Report of the British Naval and Military Operations in 
Egupt. 1882. By LrguTENANT—COMMANDER CASPER 
F. Goopricu, U.8. N. Navy Department, Washing- 

‘ ton, D. C. 1883, Part I, Text. 6 <9 inches, pp. 340, il- 
’ Yustrated. Part II, Plates 79, 6 < 9 inches. 


Ships of War, 188. By Francis T. Bowzzs, Asst. Na- 
val Constructor, U. 8. N. Printed for the Navy De- 
partment by A.G. Johnson, New York. 10% * 64 
inches, pp. 32, illustrated. 


Magnetism.—Its general principles and special Appli- 
eation to Ships and Compasses. Naval Professional 
Papers, Ng. 13, Navy Department, Washington, D. 
C., 1883, 6 X 9 inches, pp. 280, illustrated. 


Training of Enlisted Men. Naval Professional Papers, 
No18. Navy Department, Washington, D. C. 1885, 6 
X 9 inches, pp. 96. 


Papers and Discussions on Engines, Boilers and Torpedo 
Boats. Naval Professionel Papers. No. 16. Navy 
Department, Washington, D. C., 1884. 6 X 9 inches, 
PP, 219, illustrated. 


Papers and Discussions on Experiments with Steel. 
Naval Professional Papers, No. 14. Naval Depart- 
ment, Washington, D. C., 1883. 6 X 9 inches, pp. 82. 


Papers and Discussions on Ships, Guns and Armor. 
Naval Professional Papers. No. 15. Navy Depart- 
ment, Washington, D. C., 1883, 6 X 9 inches, pp. 

* 119, illustrated. 


The Magnetism of Iron and Steel Ships: an Erplanation 
of the various ways in which it effects the ComPass. 
By T. A. Lyons, Lieut. Commander, U. 8. N. Naval 
Professional Papers. No. 17. Navy Department. 
Washington, D. C., 1884. 6 X 9 inches, pp. 122, illus- 
trated. 


Report of the Gun Foundry Board, organized by tle 
President in accordance with Act of Congress p- 
proved. March 3, 1984. Printiag Office, 
Washington, D. C., 1984 9 X6inches, pp. 190, illus- 
trated, 
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CORRESPONDENCE. 


Chemical Tests of Cements. 





New Yorg, Jan. 24b, 1884. 

Ep1rors ENGINEERING News : Weconfess tosome dis- 
appointment in the reply of Prof. De Smedt to our in- 
quiries as published in the ENGINEERING News Dec 
oth, 1885. He takes up valuable space telling about 
testing cement briquettes while wet. to which he at- 
taches much importance, as though it were not a mat 
ter of common information,and devotes very little space 
to answering our questions. 

We regret that the Professor should undertake to 
“sit down” on us. In seeking information, we pro- 
pounded a few questions to one who claimed to know 
considerable about the subject, and instead of getting 
clear conclusive answers, we are called his “ contra- 

ietors.” 
ar this is hardly kind in the Professor, for it has a 
tendency to stifle investigation. There is an I-do-not. 
wish-to-be-contradicted sort of an air about bis reply 
that does not augur well for himself or the public. When 
person sets himself up as an authority, the public re- 
serves the right to make him prove his claim, and to 
that end we shall continue to ask for such information 
as is desired by manufacturers of cement. 

In regard to “ aluminate of lime.” the Professor re. 
fers us to a text-book on chemistry to prove his state- 
ment. As to ‘‘sulphurie acid,” his answer is not ex- 
plicit. He uses the terms “* sulphuric acid,” and *‘ sual- 
phur,” as though they were substantially the same, 
while everybody knows that one can be eaten with im- 

punity, while the other would bore a hole through a 
person's tongue. He says “the freer a cemeng 
is of sulphur the better it is.” We again ask the 
Professor: can sulphur stay in a cement when the lat- 
ter is exposed to upwards of 3,000 degrees of heat dur- 
ing the process of calcination? It is not true, as we 
stated, that, if present at all, it is in the form of a sul- 
phate, and not harmfal? He also says that one per cent- 
of soda or potash is beneficial, and he says that Euro- 
pean manufacturers add that amount when found 
wanting. When we wrote our letter as printed in the 
ENGINEERING News of Dec, 26, 1886, we also applied to a 
professor of chemistry high in authority in a New 
England college, for an answer to three questions. Hig 
replies are given herewith. ist: Is there such a thing 
as aluminate of lime? 2nd: Can there be in a cement, 
as it exists, sulphuric acid? 3d: Is soda or potash in a 
cemen‘ beneficial? His answers were: “ist: No. 2nd: 
No. 3d: No one but an empiric will attempt an an- 
swer nobody knows.” Now at the outset, here are two 
professors of chemistry that disagree, and as a manu- 
facturer we are in doubt as to whether we gain or lose 
by Prof.De Smedt’s suggestion of having a chemist con” 
nected with our manufactories. 

We also find foreign manufacturers of Portland ce- 
ment agreeing to the proposition that sulphate of lime 
can be added to the cement with advantage. See Enat- 
‘NEERING News, Deevember 15, 1883, page 605. 

The method of testing cement as adopted by Prof. 
De Smedt seems to us unfair provided one cares to 
know the relative values of different brands. He says 
that after removing the briquettes from the moulds, 
they are left in the air until set, before placing in water 
“until set.” This may be in ten minutes, or four hours. 
Now every manufacturer knows that ina twenty-four 
hour test, the longer the briquette can remain in the 
air, the higher tensile strain it will withstand whether 
ithe a quick or a slow setting cement. 

If I offer a cement that sets upin thirty minutes, it is 
placed in water twenty three and one half hours. My 
competitor offers a cement that requires two hours in 
air and gets but twenty two hours in water. My 
samples test at say 65 pounds, while that of my compe- 
Utor tests at 75 pounds. When my samples had been 
given the same time in air as my competitor’s, they 
might have tested 90 pounds. According to the Pro- 
fessor’s ruling, if one horse can trot a mile four sec- 
onds quicker than another, he should be set back four 
seconds in order to make a fair race of it. We submit 
that the Professor's mode of testing is not a fair one. 

The Professor states that “Portland cements are 
unquestionably far superior to the light-burned ce- 
ments. This is admitted not only in Washington.D. C., 
butall over the world where a study has been made of 
improving hydraulic cements.” Let us see about this. 
Had the statement been put that some Portlands were 
far superior to many brands of natural cements, we 
could have accepted it; but such a sweeping assertion 
a8 we havé quoted we cannot allow to pass un- 
challenged. A cement should be judged by the work it 
willdo. This country consumes antiually about 3,600,- 
000 barrels of natural cement, and about 600,000 barrels 
of Portland. Reducing the weight of the barrels of 
natural cement to a Portland basis, we find 4% barrels 
of natural to one barrel of Portland cement used. Now 
if the Portland-is #6 “far superior” to the natural 
there ought tobe no difficulty in poisting out, et least 
nine failures on the part of the natural to qw6 of the 
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Portlands, and even this would only make it even 


in that-respect. We venture the assertion that an in- 
vestigation would show how a far greater proportional 
number of failures on the part of the Portlands than 
could be found among the natural cements. 

All that any cement can do is to hold bricks and 
stone together well and remain so. A mill dam is abcut 
as trying a place for cement as any. Yet we can show 
such work built with natural “light burned” cements 
that has stood perfectly for 50 years in this climate, 
and if it can stand 50 years, can the Professor say that it 
will not stand another £0 years, or 500for that matter? 

Sewers that have been built over 30 years are taken 
up and the mortar, made of natural cement, is found 
stronger even than the bricks it has cemented together. 

Could Portlands have done any better? Look at the 
great bridges across the Niagara. Mississippi and Mis- 
souri rivers, all built with natural cements. Is there 
anything wrong about the masonry of these bridges? 
Could Portland have done any better? Now look at the 
work done with Portlands. Look at the cracked and 
checked and sealed sidewalks all over the country. 

Look at the ten thousand checks running in all di- 
rections in the foundation of the Bartholdi Statue. 
Take all the brands of Portlands that are imported, mix 
up samples from each brand into a thin paste and place 
them in glass jars. How long before the last jar will 
be eracked through expansion of the cement? 

It is admitted that the expansion is caused by the 
presence of free lime, and so according to the Profes- 
sor’s statement, touching this point all Portlands 
should be rejected. 

Wedo not deny that the Portlands are generally 
better than many poor,weak brands of natural cements; 
but that they are better than all brands of the latter, we 
do deny. Where isthe record showing that Portland 
cements can do any better work than is shown in the 
use ofa light burned natural cement in the docks at 
the port of Marseilles, for break water piers at Port Said, 
at the port of Toulon, at the Mount Cenis tunnel. and 
the miles on miles of concrete aqueducets, that supply 
Paris with water? All these and dozens of other master- 
pieces of masonry, were built with light burned cements, 
and not only t at, but they contain upwards of 35 per 
cent. of free lime, that according to the Professor is so 
disastrous to masonry. 

Thenthere is the Eddystone lighthouse, built in 
1757, with mortar containing free lime to the extent of 
over 40 per cent. and so slow in setting as to place it 
among the hydraulic limes, which according tothe Pro. 
fessors’ ruling should be rejected. Yet the Eddystore 
lighthouse has stooi for over a century, and as one 
writer puts it “‘stands unmoved us the rock it is built 
on.” There is a vast deal of nonsense about the great 
superiority of artificial or so-called Portland cement 
over the natural production. Is an artificial imitation 
apt ot be superior to the genuine article? Cana maa 
with a pug mill mix clay and carbonate of lime together 
in a manner superior to that done in nature's great la- 
boratory. . 

Given—the proper proportions of these ingredients 
we contend thatthe natural is the superior. The arti- 
ficial mixers certiinly have the advantage, so far as 
having control of the proportions is concerned, and un- 
fortunately for the manufacturers of properly propor- 
tioned natural cements, there are many brands, classed 
with them, that have been presistently urged upon the 
market that are over-clayed, and it is through the use 
of such faulty grades, coupled with that modern 
moloch, called the “tensile strain test,” that people 
have been led into abelief that any cement branded 
“Portland” is necessarily better than any brand of 
natural American cement. Is it not time that some one 
called a halt! 

This tensile strain fever isrunning high. It is already 
the “ Alpha and Omega” with many engineers. 

Had this ‘‘tensile strain” test been applied by the 
British Government at the time Smeaton built the 
Eddystone lighthouse, he would have had a sorry time 
of it, trying to convince the public that his Aberthan 
lime would fill the bill, for it was an hydraulic lime un- 
able to sustain immersion until after several days of 
exposure in air. 

We do not wish to be understood as claiming that free 
lime ina e2ment is of any special benefit, but we are 
willing to take the responsibility in saying, that if the 
lime is thoroughly hydrated before the cement is 
used, no injurious results can arise therefrom, as is well 
proven in the use of the hydraulic lime of Teil—during 
the past 60 years. 

The Professor states that “ Portland’s have about 10 
per cent., and natural cements about 30 per cent. of in- 
ert matter.” 

This is another sweeping assertion that, to say the 
least, is improperly put. While it is entirely correct as 
regards Portlands, and may be applicable to many 
brands of natura! cement, yet there are many brands of 
the latter that have a less percentage of inert matter 
than the average Portiands. 

The Professor says he “is investigating to see if 
alumina fs necessery in order to produce a 
superior cement, such as the Portiands in quality.” 
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If we may be allowed, we wou!d suggest to the Profes- 
sor, that he might find alumina to be the “inert mat- 
ter” referred to, and that in no way it is a benefit to the 
cement, 

That whenever there is silica present in excess of the 
proportions required to form silicates of lime or mag- 
nesia, he will find silicate of alumina, which must be 
counted as inert matter. 

That when silica is present in proper proportions 
to form silicates of lime and magnesia, he will find free 
alumina, which must be counted as inert matter. 

That when there is not enough silica present, there 
will be found free lime magnesia and alumina. 

That it is an error to suppose that lime in excess 
will combine with alumina, forming “aluminate of 
lime,” test books to the contrary, notwithstanding. 

That the percentage of “ inert matter ” is governed en- 
tirely by the total amount of alumina present, to which 
must be added such silica as may be found in excess of 
the amount required for the formation of the silicates 
of lime and magnesia. 

Whatever the Professor may have to say disparag- 
ingly of natural cements, it cannot be said that the 
manufacturers of such brands resort to the dishonest 
practice of adulterating their products. As is the case 
with the Portland manufacturers, which, according to 
their own testimony, is carried on to an alarming ex- 
tent, sometimes as high as 50 per cent. of foreign mat- 
ter is mixed with Portland cement. See ENGINEERING 
News, December 15th, 1883, page 605, and January 9th, 
1886, page 22. 

The Professor closes with an expression relative 
to the manufacture and exportaion of American 
Portland cement. We fear the Professor will never 
live to see that day. 

The history of American Portlands has been such as 
to discourage such an idea. Nearly every attempt to 
manufacture Portland cement in this country has met 
with disastrous failure. not because they could not 
produce it cheap enough, nor good enough, but be- 
cause it was not importea; it was not “ English, you 
know.” There are susqended Portland cement 
works in this country to-day, that when in operation 

made just as good Portland as any ever imported 
judged by analyses and tensile strain tests, but the en- 
gineers would not use it in important work; they were 
afraid to. A prejudice so fixed and rooted in favor of 
something foreign, is an obstacle the Professor would 
find require more than one generation te overcome, 


MANUFACTURER, 


Water Pressurein Mains. 


Crty Hau, CAMBRIDGEPORT, Mass., Jan. 25, 1886. 
Eprtror ENGINEERING News: I am interested in your 
table of pressures, published in ENGINEERING 
News. Please inform me in some way, how it happens 
that the day pressure is greater than the night 
pressure, if there is any other way, than that the 

standpipe is used in day time, and not at night. (?) 
Please inform me how it happens that a difference of 
20 Ibs. exists between the day and night pressure, as 
seems to be the case in Bristol, Pa. I know, under or- 
dinary circumstances the pressure should be greater 
at night when less water is being used, than during 
the day when the largest quantity is being used, but 
it seems rather too much at 20 lbs. . 

Yours truly, 


Joun L. HARRINGTON. 


(We leave it to be answered by water works superin- 
tendents.) 


Bridge Information Wanted. 





No. 5. KaGa YASHIKI 
Toxio, Japan, December 16, 1885. 


EpiTors oF ENGINEERING News.—Being in need of 
some information which I can obtain in no other way 
than through the courtesy and generosity of the mem- 
bers of our profession in America, I ask you todo me 
the favor to insert this letter in your paper. 

Situated as I am some seven or eight thousand miles 
from the manufacturing centers of America, it is ex- 
tremely difficult for me to obtain data that I find to be 
essential for my investigations in bridge designing. 
This must be my excuse for troubling you and your 
readers. 

Although I am aware that some engineers object to 
furnishirg information for the use of others, both on 
aceount of the trouble involved, and from the mistaken 
idea that in parting with his knowledge for no im- 
mediate pecuniary return, one is a loser; nevertheless, 
I do not hesitate to ask for information, because I am 
always ready and willing to aid in this way any mem- 
ber of the profession who may apply to me. 

The data that I wish to obtain are included under the 
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nine following headings;and I shall be very much 
obliged to anyone who will aid me concerning even a@ 
single item of one heading. 

1st. History of iron bridge construction in America 
(especially railroad bridge construction). 

and. Tables and diagrams of sections of all the shape 
iron suitable for bridges that is rolled in America, ex- 
cepting those of the Union Iron Milis, New Jersey Steel 
and Jron Co., and the Pencoyd Iron Works. 

3rd. Tables and diagrams of all sections of steel suit- 
able for bridges that are rolled in America, together 
with any data concerning the strength, stiffne:s, elas- 
ticity and proper intensities of working stresses for 
same, 

4th, Limiting lengths, widths and thicknesses of al! 
sections of iron and steel suitable for bridges that are 
rolled in America, also the variations in prices per 
pound for the different lengths, widths and thick- 
nesses, 

Sth. Present prices of iron and steel sections of or- 
dinary dimensicns, and average prices per pound for 
finished bridges of iron and stee! at the shops. 

6th. An approximate table of «ost of turn-tables and 
latching apparatus for swing bridges of various 
lengths, for both single and double track roads. 

7th. Blue prints or other drawings of the latest and 
most approved styles of turn-tebles and tatching ap- 
paratus for swing bridges. 

8th. Deseriptions of and data concerning existing 
suspension railroad bridges, or information as to 
where such may be obtained. 

9th. Addresses of allthe principal American manu- 
facturers and dealers, who supply any materials, 
tools orapparatus used in bridge building; also 
copies of al! catalogues, etc., issued by such parties. 

In conclusion I would state that no one can confer a 
greater favor upon me than by pointing out any errors 
or deficiencies that may exist in either of my two trea- 
tises on bridge designing. Such matters will receive 
most careful attention, and will be corrected in future 
editions or in any other book or paper that I may write. 

Yours very respectfully, 
J. A. L. WADDELL. 

{We trust that our readers will give Prof. Waddell all 
the assistance possible in the direction of his investi- 
gations, so that the good work he has already done for 
the profession may be still further supplemented, 

Eps. ENG. News.) 


Nebraska News. 
OmaHA, NEB., Jan. 23, 1886. 
Special Correspondence ENGINEERING NEws. 


The third Annual Convention of the Nebraska As- 
sociation of Engineers »nd Surveyors met in the 
County Court House at Omaha, on the 18th and 19th of 
January. J.P. Walton of Lincoln, President, called 
the meeting to order. 

Reports were read by the Chairman of the different 
committees on legislation, highways, bridges and 
records. blanks and instruments. Mr. A. J. Grover 
read an interesting paper ‘On the Methods of Con- 
structing, and the Effect of Pile Dikes in the Missouri 
River,” illustrated by maps. He ,also exhibited 
drawings of a pile driver, designed by himself giving 
a complete descriptivn of it. 

Mr. J.C. W. Cline, of Washington Co., read an article 
on ‘Fish Creek Improvement Ditch in Burt and 
Washington Counties.” Map of the country drained, 
and photographs of the bucket dredger used were 
shown. 

Mr. George Tilson, of Omaha, read «2 paper on 
“Sewer Drainage,” discussing the different kinds, 
giving some facts and figures in connection with the 
Omaha system. 

The following officers were elected for the year 1886: 

President: Geo. W. Tilson, Omaha; 

Vice President: G, A. Kilpatrick, Seward; 

Secretary: A. J, Grover, Omaha; 

Treasurer: J. P. Walters, Lincoln. 

The committee on National Public Works were 
George W. Tilson, Chairman, A. Rosewater and C. H. 
Howes. 

The Society adjourned to meet, in August, at Grand 
Island and to hold the next Annual Meeting at Lincoln 
in January 1887. 


Mr. Parkburst, the Superintending Engineer of the 
new Union Pacific bridge at Omaha, had the mis- 


fortune to break his leg about six weeks ago. This 
week the doctors had to amputate it. 


The Iowa caisson of the new bridge is down 65 feet; 
only 15 feet more to rock another caisson is nearly 
ready to commence sinking. 

The Chicago & North Western by its extension, the 
Fremont Elkhorn & Missouri Valley and its exten- 
sion,the Wyoming Central, will in another year be 
most completed to Ogden, Utah. The F. E. & M. V. are 
now built and running to Chadron, and the contract is 
let for the next 125 miles to Ft. Fetterman, Wy. The 
general course is along running water, Shawnee creek 
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to the North Platte river along the Platte river to 
Ft. Fetterman and Ft. Casper, to the Sweetwater and 
following it up to near its source, crossing the Oregon 
Short Line Railway near the western boundary of 
Wyoming, thence to the Central Pacific at or near 
Ogden. 


The F. E. & M. V. branch north of Chadron has just 
been completed to Buffalo Gap, Dak., and is being 
graded to Rapid City, 112 miles from Chadron and 40 
miles from Deadwood. 


Articles of incorporation for a new railway, known as 
the Duluth, St. Cloud and Denver Railway Company, 
have been filed. This road, if constructed, will run 
southwesterly through Minnesota, Dakota, and Ne- 
braska, with branch roads to the co1l flelds of Iowa. 
The capital stock is placed at $15,000,000. The ineor- 
porntors are H. J. Rosenburger, O. W. Baldwin, D. W. 
Bruckart, F. E. Baldwin and John W. Rosenburger, all 
of St. Cloud, Minn. 


Incorporation papers, of the Chicago, Nebraska, 
Kansas and Southwestern Railway, were filed with Se- 
cretary Roggen, January 2ist. The road, if built, is to 
run from a point onthe south boundary of the State, 
between Franklin and Webster counties, toa point on 
the Missouri river in Cedar county, opposite Yankton, 
via Omaha. The capital is fixed at $6,000,000, and 
among the incorporators are G. R. Chaney, R. V. 
Shirley, A. H. Kaley, E. B. Smith and ex-Governor 
Garber. 


BEATRICE, NEB., January 22.—The propogition to vote 
$20,000 worth of bonds for water works for this city, 
carried to-day by 518 majority. The opposition was 
made principally by men who thought the amount too 
large. The bonds draw 6 per cent. and will be put on 
the market in about three weeks. Bids for putting in 
the system will then be advertised for and all work will 
be commenced as soon as possible. The system in- 
cludes seven miles of pipe, sixty hydrants, and first- 
class pumping machinery and direct pressure. 

Last night’s blow filled up the city again and no trains 
are running here to-day.— 


Ohio News. 


Urnpana, O., Jan. 26th. 
Special Correspondence Engineer.ng News. 

The City Council of Portsmouth, O., have granted to 
the “Portsmouth Beit Railroad Company,” an in- 
corporated body, the right to construct a belt railroad 
in that city, free of charge, the railroads and the river 
will thereby be united, and the business advantages of 
the city greatly increased. 


Hon. Leo Waltz, ex-member of the Board of Public 
Works of Ohio, who recently returned from Europe, 
says in regard tothe Public Works of Ohio, “the Leg- 
islature of Ohio will make a great mistake if it gives 
away any part of one of its canal, for while the busi- 
ness of these artificial water courses is depressed just 
now, principally because of the failure of the State to 
keep up the system, it cannot remain so long if they are 
given any show at all.” Investigation shows that busi- 
ness is much better on the Ohio and Mississippi, than 
it has been for the last few years. There is a large 
amount of bulky freight that need not be hurried, and 
ean be carried as well by boat and cheaper. Fruits so 
transported are fresher, and not so badly shaken up. 
Railroad corporations want to see the vanals go, be- 
cause the latter are their greatest enemies, and it is 
noticed that since our canals, inefficient as they are, 
closed, freight rates have gone up. “In Germany the 
canals are kept in the very best state of repair, and on 
the highways over which a great part of the empire’s 
productions are borne to the cities and other markeis, 
those leading into Berlin are constantly covered with 
boats, and the boatmen are never idle.” Mr. Waltz 
advocates that “only theroughly practical engineers 


should have charge of the canals, they should be made, ° 


after the State has changed its attitude toward these 
watery highways, to devote their entire timeto them, 
and shouldbe paid according to their qualifications 
and the work done.” 

The last idea has the right sound, and engineers’ 
organizations are making efforts to meet the prac- 
tical managers of public works half Way in the effort 
to adjust salaries to qualifications and Work done. 


Captain Stoddard, a lake navigator, has projected a 


line of lake passenger steamers, to ply between 


Toledo, O,.and Buffalo. He is confident that it will 
be profitable, and will engage in the business as soon 
as the necessary stock is subscribed. 


The Pan Handle Railway Company is completing ar- 
rangements to buildaroad from Red Banks, a point on 
the Little Miami road, seven miles above Cincinnati, to 


Hamilton, in order to strike their main line at Rich- 


mond over the C.H.& R. The length of road to be ~ struetion of an escape shaft to 


built is about. 20 miles. | 


About a year ago Lima, 0., voted $200,000 to build 
water works under an estimate that such an amount 


would complete a system reaching every part of tha 
city. Work was begun last spring, the city dug uy 
and rendered nearly impassable, and now it is found 
that $175,000 more will be required to complete th, 
works. 


Tiffin, and Belle Centre are reported to have struck 
natural gasin paying quantities. 


The Wheeling and Lake Erie railroad is to be sold t, 
pay first mortgzge bonds, in accordance with the 
decree of the Circuit Court at Cleveland, O. 


The Auglaize river, in Allen county, Ohio,is to he 
improved for a distance of about 8 miles by widening 
deepening and removing all drifts. 


The Massillon Bridge Company, Massillon, Ohio, was 
awarded the contract for two highway bridges across 
the river at Grand Kkapids, Mich.: each bridge is to eon. 
sist of four spans of 150 feet, with 24 feet roadway and 
two 8-feet sidewaiks. 


Indiana News, 


Special Correspondence ENGINRERING NEws. 


There is considerable opposition in La Fayette to the 
rebuilding of ths bridges, two highway and one rail- 
road, as directed by tae U. 8. Army engineers. The 
engineers claim that the bridges should have a swing 
span, or be raised, so as not to interfere with naviga- 
tion; the La Fayette people claim that the river is not 
navigable, that“ in a dry time there is only water 
enough to float a canoe,” and that they will not rebuild 
the bridges until ecmpelled to. 


The “ Big Four ” railroadis making arrangements ty 
replace, during ‘he coming summer, all their wooden 
bridges with iron ones, at an estimated cost of $100,000, 


J.J. Daniels, of Rockville, Indians, has just completed 
the masonry for the Bedford and Effingham (narrow 
gauge) railroad bridge over the Wabash at Meroin, Ind., 
the Keystone Bridge Company are on the ground, pre- 
paratory to putting the superstructure in place. 

Indianapolis is discussing the question of sinking 
the railway tracks below the surface or of building via- 
duets over them. 

R. D. Smith, of Terre Haute, has petitioned the 
county commissioners for therightof way to build 
a ‘‘horse railway line ” from that city to Macksville, 
9 miles, over the county turnpike. 


The O. andM. Railroads has just closed an agree 
ment with the citizens of Washington to concentrate 
at that place its machine shops and car works. now lo- 
cated at Cochrane, Seymour, and Vincennes; the latter 
are topay $75,000 toward the construction of the new 
buildings which are to cost not less than $150,000; work 
to commence on or before April 15th next. 


The Notre Dame College will introduce the incan- 
descent electric light into all college buildings, in par- 
lors study halls, private rooms, ete.; at least 500 lights 
will be required. 


Cross ties are cheaper in Indiana that they were five , 
years ago, notwithstanding the decrease in timber 
and the increase in value of lands. Contractors are 
paying but 28 cents a piece for ties 6x 8 inches, by 8 
feet long. 

It is said that there are English steel rails in Wa- 
bash track which have been in service 19 years, and 
still show but little signs of wear. 


Illinois News. 


CHAMPAIGN, ILL., January 26., 1836. 
Special Correspondence ENGINEERING NEws. 


A Chicago firm of engineers have sent circulars to 
various parts throughout the state, propusing to make 
a special survey and contoured map of a township, 
provided the township officials will take one Jarge map 
and the property holders a certain number of smaller 
Ones. The circular claims that in a township surveyed 
and mapped in this way there need be no further ex- 
pense for engineering in laying out roads and drains. 

Champaign and Jacksonville are considering the ad- 
visibility of using electricity instead of gas for street 
lighting, and are willing to hear the propositions of 
different companies. Joliet has decided by a vote of 
the City Council to light the place with electricity in- 
stead of gas. et 2 


The Taylorville City Council contracted for water 
works, to be paid for by issuing bonds; the mayor was 
opposed to the scheme, on the ground that they cost 
too much, and resigned, thus leaving no one to sign 
the bonds, There are anumber of towns in this State 
which have recently contracted for water works, being 
convinced that they will prove good investment. 

The. Mattoon Coal Company contemplate the con- 
r mine as soon as 
work ean be commenced in.the“pring ; it will be located 
north of the town, about a mile from the main shaft. 
and is estimated to cost $20,000. 








AMERICAN 


4 movement has just been started in Warren county, 
to improve the Henderson river for drainage purposes. 

At the meeting of the Tile Maker's Association, it 
was estimated that 15,000 miles of tile had been laid in 
the state in 1885, which will probably be exceeded this 
year. In Douglas county, with an area of only about 
joo square miles, aud which is neither swampy nor 
specially wet. although flat, 6,000,000 feet were ‘laid. 
The following were average prices for tile during the 
past year. For 3-inch tile, $11.97 per 1,000; 4-inch, 
$17.02: 5-inch, $24.16; 6-inch, $34.65 ; 7-inch, $41.68 ; 8-inch. 
$56.10; 9 inch, $71.69; 10-inch, $92.06 ; 12-inch, $129.81. 

A wooden highway bridge of 125 feet span, over the 
Sangamon river, seven or eight miles south of Me- 
chanicsburg, Sangamon county, bas been washed 
away by highwater. 

The C. BR. 1. & P. is understood to be talking of 
building into St. Louis in the spring. 

At Minonk, the Western Edison incandescent system 
of electric lights is being put into residences. The 
citizens have taken one hundred and two lights of 
sixteen candle power, each at thirty-five cents per 
month for the summer months, and fifty cents for 
the winter. . 

The Peoria Water Board has awarded the annual 
contract for 1886 for cast-iron pipe and special castings 
to the Cincinnati & Newport Iron Company, of New- 
port, Ky., at $27.89 per ton, and $48 for special castings, 
The contract will amount to $110,000. 

Princeton..claims to have put down more miles of 
good brick pavements during the past year, than any 
city in the state, and the good work will be continued 
until brick pavements are laid on every street in the 
city. 

The following shows the cost of brick pavements laid 
in Jacksonville, during the Sast summer, 


NortH Marn STREET—4063 SQUARE YARDs. 





Brick, 444,473 @ $9.92 per M.....-+-.seesseeeeeeees $4.410.0 
Commissioners making assessment wee 30.00 
Fees and COSt..-.- ceeeeccee weceeeees 29.40 
Stakes 22.0. cocccvcceveceseccccesscescccsecceasecs 16.50 
Engineer and Assistant....-...--sseee ceeeeeees 181.85 
GAME. .cvcces socdce seveteccccccccesescscesccscosece 160.68 
Freight OM SAME «-++-erecceeeeeeneeeee ce ceeeeee 255.91 
CimGOtS (ROE e ccccccccs ccccscccsesccccccccecccecccs 353.43 
Laying PAVEMENLE..-------ee pe ceee eee ce ee eeeeeee 948.15 
PRIMGIDG 200000 ccecccccvcsevescccvecccesccvccscccess 4.49 
Excavation 2.02. coccsecccccccccsccs © covcccccces 338.14 
Cardin” co. cccccccccresecece coccccecccccccceccces 1,734.90 
$8,463 27 

Cost per eqQuare YArd ....-6 ces ccceeeeveee 2.08 


Sours Main StreeT—1,664 SQUARE YARDS. 


Brick, 181,811 @ $9.92 por M.....-..--..seeeeeeeeee $1803.98 
Comp mIORMOiendcss cisodscces sectcedcccccecese 30,50 
Engineer and assistance ..-.....-...-.--++eseees 92.33 
WOO BIN GOs ioc ad's occ kcceccccecesocccceccococes 130.65 
PrEMGEOG o0 sin cdns sen viccsdecdvececcce coesecccuce 8.40 
Sand and freight on Same........-++esseeeeeeeee 113.54 
Wahab de ecdaes 6c chavedeccen<ccccacesce- 08 85.05 
Cinders SNES ARC ar sbbetbiek coc veccedecceceescese 94.07 
LOPIER oc caveize teen ekdesdehebhldn neds: c¢eecennne 360,30 
CREM 085-4 cckRe UE ds Seeedacetered. ceesicve resins 420.85 
GEARED 005i de cuewn é Wedd éscend Cocesansicsedscsevescoe 6.15 

OU cee S Skane Seek 000005086 cdseccccoccccoes $3,145.79 
Cost per SURFS. FARE: «sec caccescerevesescscccerce 1.89 


The City Controller of Chicago has completed his es- 
timates of the city expenses for the coming year. The 
total is $5,006,716. Of this amount $1,232,714 is appor- 
tioned to the Department of Public Works. The Police 
Department is the next most expensive on the list, the 
figures reaching $1,096,162. The Health Office is put 
down for $241,385 and the Fire Department $714,855. The 
Controller’s estimate of the city’s resources foots up 
$8,442,009, of which $4,687,265 will, it is expected, be de- 
rived trom taxes and $1 338 634 from water rates. Re- 
ceipts from various licenses are estimated at $1 855,718 
practically all of which is from liquor licenses. 


Carter 8. Harrison is to be continued as Mayor of 
Chicago. 
rl 


WATER 


Tue St. Louis Westliche Post has compiled from Ger- 
man papers some interesting facts about the price of 
gas in some of the chief cities uf Germany. In Ameri- 
can money the price per 1.000 cubic feet is in Berlin 
$1.02; in Hamburg, 82 cents; in Bonn, 82 cents ; in Dres- 
den, 74 cents;in Breslau, 74 cents; in Duesseldorf. 74 
cents, and in Cologne, 61 cents. 


THE system of water works at Fond du Lac, Wis., 
constructed by the Holly Manufacturing Co., of Lock- 
port N. Y., for the Fond du Lac Water Co. was suc- 
cessfully tested on January 15 and 16th, and has been 
formally accepted by the city. The system consists of 
14 miles of pipe, with 140 fire hydrants, two Gaskill com- 
pound pumping engines, each of 3,000,000 gallons daily 
capacity, pumping station and impounding reservoir 
of 2,500,000 gallons capacity. The supply which is ample 
and of excellent quality, ix taken from four artesian 
wells, 600 feet deep, and the company commence the 
supply of that city under favorable auspices with good 
prospects of success. Fifteen 1-inch streams were 
thrown at once to a height of 120 feet, and one 2-inch 
stream was thrown 164 feet high. Numerous tests were 
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Water Pressure in Mains of Various Cities. 








Town AND State. | Topography. in town. 
feet. 
Alameda, Cal. level. 0 
Benicia, Cal. hilly. 40 to 80 
Canton, Ohio. sloping. 10 to 2 
Danville, Pa. level. | 0 
Eagle Rock, Ida. Ter. rolling. 12 
Faribault, Minn. rolling, 20 
Georgetown, Tex. level. 0 
Hannibal, Mo. hilly. 30 to 100 
Ida Grove, Ia. hilly. 100 
Jackson, Mich. billy. 70 
Kalamazoo, Mich. hilly and level. 90 to 110 
Laconia, N. H. hilly and level. 50 to 60 
Madison, Ind. rolling. cae 
Nantucket, Mass. nearly level. 30 
Oconto, Wis. level. 0 
Painesville, Ohio. level. 10 
Quincey, Ill. hilly. — 
Rahway, N. J. hilly. —_— 
Sacramento, Cal. level. 6 to 10 
Tacoma, Wash. Ter. plateau. 380 
Unadilla, N. Y. level. 0 
Vergennes, Vt. hilly. 113 
Wahpeton, Dak. level. 0 
Wakefield, Mass. 
level. 70 


Yankton, Dak. Ter. 


satisfactorily made outside of the contract require- 
ments. 

Cost oF LIGHTING StTREETS.—The city offictals of 
Baltimore have been investigating anew the subject of 
lighting streets in order tounderstand why that city has 
to pay so much more than other municipalities in this 
respect. Under the contract made early last year, 
Baltimore's cost of maintaining street gas lamps was 
$36.94 for each lamp per annum, burning only on dark 
nights, and $46.19 if allowed to burn all night. -In com- 
parison the following figures are collected, showing the 
amounts paid in other cities: 










New York...... --+ $25.00 Rochester. . - $18.12 
Boston....-.-. - $1.85 Richmond.. 44.00 
Washington . 22.00 Dayton... 21.11 
New Orleans - 24.00 Jersey City. 25.00 
Burlington . 25.00 Cleveland .. -- 17.50 
Auburn...... 17.50 Baltimore ........-.. 46.19 


It may be interesting also to note the amount of light- 
ing facilities which the larger sities possess. New York 
has 23,038 gas lamps and 647 electric lights; Phila- 
delphia has 13,555 gas lamps; Boston, 9,78: gas lamps 
and 401 electric lights, and Baltimore, 5,191 gas lamps 
and 243 electric lights.— Bradstreet’ s. 


Syracuse, N. Y., Water Suppiy.—The plan of the 
commitiee is that the city take the plant of the present 
water company, the price paid therefor to be settled by 
a commission, if terms cannot otherwise be agreed 
upen. As the water company isin control of the source 
of supply which, it is understood, the city will want, 
the purchase is a necessary condition. As for the 
water company, its trustees ought to regard the pro- 
position as a fair one. The report names the com- 
missioners who will serve for four years beginning in 
May of this year. The people will read the list and 
form an opinion respecting the fitness of these gentle- 
men. 

Relative to the permanent investment, the proposi- 
tion is that a million and a half be put into plant. If 
all the figures that have been submitted since the 
bonding project was first broached have any value, it 
is clear that this sum wil) fall far short for building 
such a system as some of the members of the Com- 
mittee of One Hundred have in mind. The water com- 
pany has lately concluded, we understand, that, with 
the investrent of a million and a half, it would in- 
erease its plant so as to meet the demands of the city. 
It already bas several hundred thousand dollars in- 
vested, and yet its managers reckon that the comple- 
tion of the system would require as much money as the 
Committee of One Hundred would invest, all told. 
Fifteen hundred thousand dollars is a good lump of 
money and will do for a starter, but if a complete water 
system is proposed, a million more will be needed.— 
Standard, Jan. 16th. 


Difference of level 


COMPILED BY J.J. BR. CROES. FROM SPECIAL RETURNS, DEC. 1885. 


In Business District. 


Day Pressure. | Night Pressure. Fire Pressure. 
| 


Ibs. Ibs. Ibs. 
35 45 80 
65 75 to 80 75 to 80 
65 cs 125 
60 oO 80 to 100 
i2 15 45 to 5 
96 06 96 
40 . © 120 
90 90 90 to 125 
45 45 1.5 
SO 50 100 
45 40 85 to 40 
a0 82 80 to 82 
i5 a 45 
5 35 80 to 100 
a 27 27 
BO 48 to 56 nh 
35 35 35 
55 55 7 
30 to 35 30 to 35 60 to 65 
65 to 90 65 to 00 65 to 90 
65 65 65 
+0 80 150 
40 30 80 to 150 
100 85 150 
37a to 47 37'5 to 47 37'— to 47 


GEORGE SEyMs. who has recently analyzed the water 
from the new well sunk by the Plympton company, at 
Hartford, Conn., has found it very fully supplied with 
Epsom salts. This calls to mind that not long ago the 
Colts Arms Company shut off the city water from its 
factories and began using water from driven wells. 
and it was said when the change was first made that the 


water from the new source of supply contained Epsom 
salts. 


PaoLa WaTER Works.—Works nearly finished. Pump 
house finished, boilers set, pumps delayed somewhere 
en route probably snowbound. Filter crib 40 feet by 24 
feet, of 10-inch square tinfbers, with 4-feet filter spaces 
on sides and top filled with sand and gravel, was built 
on ice; ice cut all around aad filter sunk with perfect 
success. Stund-tower, 123s feet diameter, 100 feet high, 
on hill 43 feet above city: foundation finished, about 
half of iron on ground, the rest delayed by bad weather. 
Pipes all laid but three blocks around public square. 
Work temporarily suspended by extreme cold, ground 
hard frozen 24 feet deep Works were to have been 
finished by Jan. 30th. City has granted extension of 
60 days on account of delays caused by severity of 
season. Works will be completed as soon as weather 
permits, two weeks good weather sufficient, so reports 
to us Col. 3. H. Loekett, Chief Engineer. 


To DRaIn THE “BiG Piece.”—The project of draining 
the Big Piece and lands adjoining, and making these 
lands tillable, isan old one. The Supreme Court, act- 
ing under aspecial law, appointed commissioners, and 
application is now being made to fill the vacancies in 
this Board, with a view to going on with the work. 
State Geologist Cook has repeatedly urged this, and 
recently there was a meeting of interested parties near 
Little Falls. Besides a number of property owners in- 
terested there were present Professor Cook: Mr. 
Worthen, hydraulic engineer, of New York: L. B. Ward. 
civil engineer of Jersey City; Geo. F. Howell, the ex- 
Assistant State Geologist,and member of the firm of 
Croes & Howell, who surveyed the watershed of the 
Passaic for the Newark Aqueduct Board; and Hilton 
& Menger, representing the interests of the Beuattie 
Manufacturing Company of Little Falls. The Beattie 
Company is the most interested party, for the improve- 
ment will necessitate the removal of seven feet from 
the top of their dam. causing a loss to them of seven 
feet headway of water and necessitating a reconstrue- 
tion of their wheels and other machinery. The Beaftics 
do not oppose the pre ject by any means, but naturally 
thoy will expect to be compensated. The only question 
is whether the lands to be given to agriculture are 


worth the trouble and expense of draining.— Paterson 
Press. 
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CuicaGo, Jan. 25.—A report of the result of his inves- 
tigations of water oe and sewage problems of Chi- 
cago was made to the Chicago City Council this even- 
ing by Dr. John H. Rauch, Secretary of the Illinois 
State Board of Health. Dr. Rauchsays: “It is beyond 
question that the sewage of about 80,000 persons is daily 
poured into the lake from Chicago, Lake View -and 
Hyde Park. The sewage of fully 500,000 additional pop- 
ulation for at least forty days in August, September, 
and November, 1885, was also emptied in Lake Michigan. 
Twice during this period the indescribable filth of the 
South Fork was swept into the same source of water 
supply, and during aportion of the time the contents 
of the North Branch were pumped through Fullerton 
ave. conduit into this general receptacle and fountain. 
It is not Chicago and the immediately subjacent terri- 
tory which are alone concerned in the proper solution 
of this problem. The communities along the canal 
and river, to Peoria at least, are also interested. It is 
indispensable to the health of Chicago and of the towns 
and villages along the lake shore from Evanston to 
South Chicago that Lake Michigan be unpolluted, and 
this involves some disposition of their sewage product 
other than its deposit in the lake.” 

He recommends the immediate creation ofa metro- 
politan drainage district to care for the sewage of 
Chicago and its environs. 


James F, Lewis, who is connected with various engi- 
neering enterprises, while talking with me yesterday 
about the new Croton Aqueduct said: “The construc- 
tion of this work wiil open the way to something new 
in the railrord business of New York. I expect within 
ten years to see this city honeycombed underneath by 
railroad lines. The drilling for the aqueduct has 
shown men what can be done in that line. One of these 
days men will go over into Jersey and dig down 
until they reach alevel 100 feet below the bottom of 
North River. Then they will drill right through under 
New York, and the next thing we know all the railroad 
depots will be in the heart of the city. When that 
time comes there will be branch lines run up and down 
under the city for freight. The merchant, instead of 
sending his goods down to the dock, will take them to 
the nearest hole. where an elevator will lower them to 
the cars on the track below. It is probable that such a 
tunnel would be put right through under the East 
River also. It would be immensely profitable in that 
event. There are 2.000 freight cars daily sent around 
New York by the various roads,.whieh are bound 
through East or West. It costs these roads now over 
$5 acar to get these trains around the city. On that 
basis, the tunnel could start witha business of $10,000 
a day, for the better expedition would bring it all the 
business.”—N. Y. Tribune. 


Last week we published an item from a Pittsburgh 
paper relating toan action at law on account of the New- 
ark,O., Water Works. We take the following item con- 
eerning the same subject from the Newark, O.. Ameri- 
can of the 14th: ‘ Legal proceedings have been begun 
in the Court of Common Pleas by the Newark Water 
Co,, represented by Robt. F. Mullins, its Secretary, 
against the City of Newark, Hinds, Moffet & Co., and 
the Newark, Ohio, Water Works Co.. which, in import- 
ance, promises to exceed that of any case tried in New- 
ark for many years. The petition contains some nice 
legal questions, and if the position taken by the 
plaintiff company is sustained, it will involve the con- 
tractors and those interested in the defendant com- 
pany in serious difficulties. Briefly, the petition al- 
leges that the Newark Water Co. was granted a fran- 
ehise January 23d, 1882, to build and operate water 
works in the City of Newark, and that it has ever since 
and at all times has been ready and desirous of per- 
forming its part of the contract, but has been pre- 
vented and estopped from so doing, by the refusal on 
the part of the City of Newark, to conform to certain 
conditions of the franchise or contract, which were es- 
sential and necessary to enable the Newark Water Co 
to make its plans, order its material, and proceed to 
construct its works. In view of this it petitions the 
Court to declare the subsequent franchise granted to 
Hinds, Moffet & Co. null and void, and to sustain the 
one granted to the Newark Water Co. in 1882. It also 
asks for an award of damages in the amout of 
$100,090, 

While it is hardly likely that the court will entertain 
the question of damage, which is probably little more 
than a legal formality, the question as to who is entitled 
to operate water works in Newark is one of great 
moment to the new company, which has nearly com- 
pleted its works, and would sustain great loss if it is 
decided that the old franchise is still in force. 

Aside from the questions which intérest the contend- 
ing companies more than the city, it is only right to 
say that this complication should stand as a warning 
to other cities, and teach them that contracts of such im- 
portance should be made only after due deliberation 
and then lived up to strictlr. 


The plaintiff company is represented by Birdseye, 


Cloyd & Bayliss, of New York, and Judge Gibson Ath- 
erton, of Newark,” 


ENGINEERING NEWS AND 


Sprinowarer, N. Y., is agitating the subject of water 
works. 


A Water Power Surr.—The suit of the Niagara Falls 
Hydraulic Power and Manufacturing Company against 
John F. Quigley has been up for trial. The plaintiff 
brought two suits for rental of power on a written agree- 
ment torun 45 years. Inthe first suit the company 
demands judgment for $3,305.35, and in the second 
$1,200. The defendant denies that he was supplied with 
power as per agreement, and by the company’s failure 
to supply it, he lost equivalent to $300,000 and a like 
failure to supply power from May 3, 1884, to recent date 
has caused him 4 similar loss, making $600,000 in all. 


THE BRENHAM, Texas, WATER Company is suing the 
city of Brenham to enforce payment for public water 
supply. The majority of the City Council will not recog- 
nize the contract made by their predecessors last year, 
claiming that the works have not been constructed 
properly, and that the city is unable to pay the price 
stipulated, viz.: $3,000 per year, as the city charter does 
not provide for a tax to meet the expenses, ete. 

The water company claim that they have complied 
with their contract and that they should be paid ac- 
cording to its terms and conditions. The muddle has 
been going on for several months, but the water com- 
pany have supplied the fire department. 


Tue Pittsburg Water Committee has authorized its 
clerk to advertise for bids for a new pumping engine for 
the Herron Hill reservoir. Superintendent Brown has 
stated that the engine in use at present is worn out and 
not the capacity for growing supply. It was formerly 
used at the old Lawrenceville works, and can only, 
pump 1,000,000 gallons in twenty-fourh urs. Mr. Brown 
thinks that an engine which can pump 4,000,000 a day 
ought to be purehased. The contract must be awarded 
before the first of next month in order to get it in the 
Appropriation ordinance ; hence, the haste for the bids: 
Bids will be solicited for all kinds of engines that have 
a capacity for 4,000,000 gallons a day, so that all bidders 
will have an equal chance. 


WATER FAMINE ALONG THE NEw AQuEDUCT.—Since the 
explosion of dynamite at shaft No. 14, on the line of the 
new aqueduct, the insurance agents who have placed 
policies on the property in the vicinity of any of the 
shafts, have been notified that the companies would 
not take any more risks after the expiration of the 
present policies. Thereare twenty-four shafts running 
through Westchester county from the Putnam county 
line to High Bridge, and at each shaft there is a dyna- 
mite and powder magazine. It will therefore be seen 
that a wide strip of property in the vicinity of the new 
aqueduct cannot hereafter be insured. All the wells 
within 's ofa mile of the aqueduct on both sides are 
dry. The springs have also dried up, and the farms 
and villages are without water. The shafts and tun- 
nels which are being dug on an average of 160 feet un- 
der the surface, have drained the entire country, and 
the people have to go in some places a mile for water. 


CLEVELAND, O., WatTER-Works.—The total cost of the 
Cleveland water works up to the beginning of the pres- 
ent year, is as follows:— 


West Side reservoir (6,000,000 gallons capa- 
city) and grounds (6 acres) 

Engine house and grounds at old River 
street and old river bed (4 acres)..--- tenes 

Two engine houses containing four pump- 
ing engines (space for two more,) pro- 
viding for daily pumping ‘apacity of 70,- 
000,000 gallons 

Four engines and boilers with a daily 
pumping capacity of 40,000,000 gallons. - 

Lake crib, shaft, and tunnel, 9,220 feet long. 
five feet four inches in diameter, with a 
daily delivery capacity of 40,009,000 gallons 

Pipe system 

Water meters 

Fairmount reservoir, with 75,000,000 gal- 
lons capacity 

High Service reservoir, 35,000,000 gallons 
CRDRGIEY 200000 e ccccce cs setscccccccconcvccces 

High Service engine house and easines of 
6,000,000 daily capacity 


Dated Caibind & ittise (Ase ++ $4,569,374.38 
During the year, 18 miles and 3,218 feet of pipe were 
laid and relaid. Of this amount. 4 miles and 2,791 feet 
were in the high service district. In the low service 
district 253 new hydrants were set. 


$ $4,853.13 


54,356.45 


250,069.97 
278,309.20 
508,819.51 
2,665, 906.30 
32,815.14 
353,949.91 


128,350.02 


NEWS OF THE WEEK. 


Railroads, Bridges and Canals. 


The Gulf, Colorado and Santa Fe R. BR. is contem- 
plating an extension of the main line from Fort Worth 
north to Kansas City. 


The Chattanooga Western Railroad direetors have 


begun preliminary steps for building the line to the top 
of Walden ridge. 


The Chesapeake and Ohio Railroad is to be oy. 
tended from a point on the main line, near Gordons. 
ville, Va.,to Alexandria and Washington —distance ;, 
Washington about seventy-five miles. 


The Helena and Red Mountain Railroad is a}joy; 
half located, though progressing slowly on account 0: 
the extreme cokl. As soon as the work is completed 
the same party will locate a line from Helena to Greg; 
Falls. 


The St. Paul, Fort Snelling & Minneapolis Railway 
Company has been incorporated. Capital stock, gs). 
000. Among the incorporators, who are all St. Pay| 
men, are N. P. Clarke, William Cullen, Albert Schaeffo; 
L, Schurmetter, William Dawson, Jr., William Hamm, 
and J. T. Gratten. 


The Grand Rapids and Indiana R. RB. Company 
will commence as soon as the weather permits to 
survey two orthree routes for a new road direct from 

* Grand Rapids to Muskegon, and the most feasible one 
«will be selected. 


The Louisville and Nashville and Richmond andj 
Danville R R’s will build a new independent line «; 
read from Loudon, Kentucky, through Tazwell, Knox. 
ville and Maryville, Tennessee, to Toccoa, Georgia, 
A force of hands is at work surveying the line from 
Loudon. 


The South Bend and Benton Harbor Railway 
Company has been incorporated, with a capital stock 
of $150,000. It proposes to build a road from South 
Bend, Ind., tothe western limit of St. Joseph county 
near Buchanan a distance of fourteen miles. 


The Most Northern Railroad in Europe.—A railway 
is projected, which will be the most northern one in the 
world. It will be in Norway, and twenty-eight miles 
long, crossing the Kjolen mountains at an elevation of 
1,600 feet above sea level. The railway is being built by 
English engineers for the North of Europe R. R. Co. 


The Delegates of the German Railway Syndicate 
have left Venice on their way to China. They are M. 
Erich, of the Berlin Comptoir d’Escomste; M. Textor. 
of the Deutsche Bank. and M. Bethgeip, of the firm of 
Krupp. It is proposed to construct immediately five 
lines. uniting the following towns: Tientsin ani 
Pekin, Tientsin and Shanghai, Tientsin and Ching- 
kiang, Nankin and Shanghai, Canton and Nankin 
Pekin and Muekcen, on the Gulf of Petchili. The first 
four lines will run along the coast, and will connect 
Pekin with the south of the Empire. The railway to 
the Gulf of Petchili will be in the main a stragetica! 
one. 


The Hoosac Tunnel.—The following table gives the 
principal data in regard to the Hoosac Tunnel: 


Cana! tunnel first proposed 
Surveys made for canal.. 
, Troy & Greenfield Railroad ‘chantered.. 
“Surveys made for first railroad tunnel 
Work first begun on railroad tunne) 
Fina) opening from East to West... 
First train through...-... 1875 
Total length, feet.......... 25,081 
Width of rock excavation, feet a 
Height of rock exeavation, feet 2 
Width of brick arch, feet 26 
Height of brick arch, feet 4 
Total length of brick arching, feet............ 573 
Average thickness of arching courses 6 
Number of brick used in arching......... -. 
Central drain dimensions two feet neuen. 
Grade at portals above tide-water, feet 
Grade per mile from —— to we shaft, 

feet.. 


1819 
1826 
1848 
1850 
1851 
174 


Distance from west portal to central shaft, 
Water running through dzain out of west 
end, gallons per minute 
Water running through pas out ecat end, 
gallons per minute... capeanal 
Depth of central shaft, feet. pithans .< 
Dimensions of central shaft, feet 
Dimensions of west shaft, feet................. 
Lowest elevation of mountain above tunnel 
Highest elevation above tunnel, feet 
Number of tons of rock excayated........... 
Number of pounds tri-nitro-glycerine...... 
Distance from Boston to tunnel, miles. ... ; 
Distance through tunnel to North Adams. 


The Burleigh Drill Go., of Fitchburg, Mass., issue 4 
——— entitled ‘* A History of the Hoosac 
‘unnel.” 
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The London and Northwestern have decided to re- 
lay their permanent way with metal sleepers, in place 
of wood. The experiments already tried have proved 
very satisfactory, and the manufacture of these sleep- 
ers is now being pushed forward at the Crewe Works. 
At present they will be put down only to where it is 
necessary to lay new permanent way.— Herapath’s Jour- 


nal, 


The Richmond and Danville R. R. Company’s En- 
gineer, Mr. A. Campbell, has put acorps of engineers 
in the field to survey a railroad from the present ter- 
minus of the Western North Carolina Railroad at Mur- 
phy, to Cleveland, Tenn., to connect there with the East 
Tennessee, Virginia and Georgia system, and thence 
to Dayton, Tenn., to connect with the Cincinnati South- 
ern R. R. 


The Little Rock and Hot Springs Railroad, capital 
$1,000,000, has been incorporated. The president is Jo- 
seph Reynolds, of Chicago: Secretary and Treasurer, 
M.N. Pierce, of Hot Springs; Directors—Joseph Rey- 
nolds, J. N. Conger, of Hot Springs; John M. Moor, of 
Little Rock. The proposed road is to be a direetiine 
between Little Rock and Hot Springs, fifty miles in 
length, and will run through Garland, Saline and 
Pulaski counties. 


An American-Chinese Railroad Company.—The 
papers for the incorporation of a company to build a 
railroad in China have just been forwarded to Albany, 
to be filed with the Secretary of State. The Gould-Sage- 
Field clique willcontrol it. The Chinese Government is 
determined to have the road built,and the only question 
is now whether the English-German syndicate will get 
the contract, or the Americans. A representative of 
the Americans is now on his way to the Celestial Em- 
pire to close the negotiations. 


The Kansas City, Des Moines and St. Paul Rail- 
way Company has been incorporated in Iowa to con- 
struct and operate a line from Des Moines to Kansas 
City, with the right to acquire the property and fran- 
chises of the Des Moines, Osceola and Southern Rail- 
road, which is now constructed for over 100 miles in the 
direction of Kansas City. The officers of the new com- 
pany are F. M. Gilbert, President, and Forhay Walker, 
Secretary. 


The Cost of Fighting Railroads.—Attorney Gen- 
eral Stockton’s annua! report, just presented to the 
Governor of New Jersey, reviews the litigation with the 
Reading and other railroads over the new tax law 
The expense to the State of thuse suits thus far has been 
$43,178.61, made up as follows: Counsel fees, $18,439.83; 
engineer and expert testimony, $15,138.91: printing re- 
turns to writs, testimony, briefs, etc., $5196.60; fees of 
masters, courts, stenographers, and other expenses of 
taking testimony, $4,403.27. 


To Build an Extension to Kansas City.—The di- 
rectors of the Chicago, Milwaukee and St. Paul Rail- 
road Company recently decided to build the contem- 
plated extension to Kansas City. The proposed road is 
about 200 miles long, and the cost, aside from ter- 
minals at Kansas City, is estimated at about $18,000 a 
mile. It was said by a prominent officer of the com- 
pany that the Chicago and Pacific Western Division 
mortgage provided for an extension to Kansas City, 
and that an issue of bonds under that mortgage would 
be made. Theauthorized issue is $20,000 a mile. Work 
will be begun shortly on tunnels and such other sec- 
tions as permit operations in the winter. It will be 
pushed during the open season. 

“It will require eighteen months,” it was said. “ to 
baild the road in the most economical manner, but it 
might be considered necessary to hasten construction 
for the sake of gaining manifest advantages. 


The Hawkesbury Bridge, New South Wales.— A 
eablegram from New South Wales, on January 27th, 
announced to the Union Bridge Co., of this city, that 
their bid had been accepted for the construction of the 
Hawkesbury bridge. This isa railroad bridge across 
the Hawkesbury river, about thirty miles from Sidney, 
New South Wales. There were sixteen bidders from 
England, Germany and the United States. The 
London board of experts estimated the cost at about 
$3,000,000, but the Union Bridge Co. put in a bid of a 
little over half that sum and have secured the contract. 
The substructure, which will be the deepest bridge 
foundation in the world, has been sublet to Anderson 
& Barr, of New York. The work is to be completed in 
2% years. There will be 5 spans of 416 feet each and 2 
Spans of 408 feet each center to center of piers. The 
piers will be of stone founded on elliptical iron eais- 
Sons; the deepest foundation is 210% feet below the 
bridge floor, or 126 feet below the river bed. The 
bottom is mud and san-', and the piers will rest on a 
hard sedimentary deposit found at the depth named. 


Consolidating Railread- Embankments.—The Chief 
the French Government Railways states 

"hat the best plant yet discovered for consolidating the 
loose soil of a newly made embankment by the inter- 
acing of its roots isthe double poppy. The ordinary 
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New Croton Aqueduct Bids.—The following are the totals of the bids for constructing Sections 12, 13 and 
14 of the New Croton Aqueduct opened on the 20th at the office of the Commissioners. The Contracts were 


awarded on the 28th, as shown by figures in heavy type. 








Section 12. 








Contractors. Section 13. Sevtion 14, 

Momeee B OG. «0. 5.2.06 045.00. $376,310.00 $458,050.00 $680, 430,00 
Beckwith & Quackenbush . se eeeees 401 000.00 457,375.00 665,840.00 
O’Brien & Clark........... anes 430,345.00 476,475.00 705,112.00 
Arnold & Stevens............. i woeckageces 442,666.25 501,527.50 745,197.50 
I ctttrecacdterienciensages +t 443,126.25 601,081.25 712,901.25 
MI os cactacines sa¢wcssccees 446,702.50 465,641.25 687 625.00 
Douglass, Dalz-!l & Douglass........-.-. 449,629.75 478,020.00 731,356.50 

p BMith & Oarey..-...cescccsscecsece. 459,361.25 440,937.50 650 652.50 
EE I dk. daGedlicsscedd. actesese 470,107.25 _—_ 
NGS BNI 6 ko 0 5. knck ohececcsence 493,222.50 494 925.00 | —_—— 
OIE 6nd nens a doced’ssencdes 4s 520,650.00 524,200.00 717,915.00 
Brown, Howard & Co..........- 521,185.00 543,750.00 802,612.60 
Smith, Ripley & Casement... 530,711.50 483,662.50 703,617.50 
Malone & Mathews........... 552,625.00 428,304.75 632,452.50 
BS ee eee 418,565.00 | 619,115.00 


grasses or clovers employed forthe purpose require, he 
says, several months for the development of their com- 
paratively feeble roots, while the double poppy germin- 
ates in a few days. and at the end of three or four 
months its roots are a foot long and tightly interlaced. 


Harlem River Bridge.—The N. }¥. Tribune of Jan- 
wary 26-27, is responsible for the statement that the 
contract for the Harlem Bridge has been awarded to 
the Union Bridge Co., of this city. The proposed 
structure is to be composed of three arches, each 280 
feet span in the clear; four piers, 50 feet wide each ;two 
abutments, 380 and 335 feet long, making a total length 
of 1,155 feet. The roadway will be 50 feet wide with two 
sidewalks. each 15 feet wide. The height is 145 feet 
above tide-mark. The bridge is to be finished by June 
1, 1888, and is estimated to cost $2,680,000. As stated. the 
contractors are to be paid monthly for materials, rents 
and all expenses, and an additional 10 per cent. on total 
eost, as compensation for the contractors’ services. 


The Hudson Bay Railroad exploration party has 
returned. The line is quite practicable, the rock and 
earth work being light, with no heavy bridging nor any 
work of an exceptional character. It may be con- 
sidered an easy linc to construct, the country being 
level and of a sand or gravel formation. The only rock 
met with was at the southern end of the line. The 
timber is not of a large size, but sufficient was found 
for all immediate requirements. The Nelson river 
terminus is very favorably situated, being a large flat, 
well drained and about ten feet above high water. 
Major Jarvis was accompanied by R. J. Money, C. E., 
assistant to Mr. Shelford, the well known English en- 
gineer, and Mr. Money is also perfectly satisfied with 
the feasibility of the scheme. The total distance 
walaed over was upwards of a thousand miles, of which 
about half was done on showshoes. The whole length 
of the proposed railway from Sea river to the terminus 
chosen at the mouth of the Nelson river is about 310 
miles. The cost is put at about $7,000,000. 


The Savannah, Dublin & West. Short Line Ry.Co.of 
Ga.— This company is preparing to build their line ina 
rush. One corps of er.gineers in charge of Mr. J, P. Clay - 
brook, and onein charge of Mr. F. Tutwiler are run- 
ning a preliminary line between Dublin and Savannah. 
Another corps, in charge of Mr. C. M. Craig, is making 
the final location between Dublin and Macon. A 
large force of convicts is now at work, on this part of 
the line and twenty miles of grading is completed. As 
soon as the line is located from Dublin to Savannah, the 
company propose to contract the grading. masonry, 
ete., and say thatthey will show the people of Georgia 
something never seen before, namely, 300 miles of rail- 
road completed within sixteen months. The chief en- 
gineer is Arthur Pou, and headquarters Savannah, Ga 
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There is no single class journal wn the United States 
read by so many contractors for all kinds of Civil Engi- 
neering construction as ENGINEERING NEWS AND AMBRI- 
can Contract Journal. We propose as in the past 
to publish early intelligence of all new contract work, 
Our prices for advertising proposals for contracts is 
tirenty cents per line, and it is so cheap that parties 
having any work to advertise will always find ita good 
investment to use this journal. 


Tunnel Contract.—The Board of Directors of the 
Northern Pacific Railroad Company have let the con- 
tract for the tunnel, two miles in length, through the 
Cascade mountains, to Nelson Bennett, of Deer Lodge, 
M.T. Thetuannel will cost something under $800,000, 
and is to be completed by Mav, 1888. 


Street Paving.—Six contracts for grading, paving 
and curbing amounting to about $10 000, were awarded 
at East Saginaw, Mich.,to Scanlan & Crowley, of that 
tity, January 18th. The other bidders were John C. 
Davis, of East Saginaw; Peter Malcolm, of Saginaw 
“{ty, and Hurley Bros., of Bay City. Mich. 





The prices, at which the work was let, are as follows: 
Paving (6-inch cedar block, 1- 

inch board, 3-inch sand).... 69 to 71 ets. per aq. yd. 
Paving (same, except using 
manufactured sapless 


DC ce cccwadsceice: dad Seas 79 to 83 ets. per sq. yd. 
PRUCRUAEIIIE a8 56.6 ccascseccccneses 18 to 26 cts. per cu. yd. 
BumbankmMent..-..o0cccc.cscccese 15 cts. per cu. yd. 
Curb (4 X 18 Medina sand 

BOOMS e vin 0 characindstcccocasess 47 to 50 ets. per lin. ft. 


The city has decided to use the manufactured cedar 
block.as by the process of manufacture, all the sap- 
wood is removed from the block, and the pavement is 
expected to last much longer. The increase in cost 
over ordinary cedar blocks is only about ten cents per 
square yard. 


Railroad Contract —St. Louis, Mo., January 24.— 
Contracts have been let to Colonel L. L. Bush, general 
manager of the Kansas, Wichita & Dakota north and 
south line. and Erskine Smith, for the construction of 
the Bald Knob spur of the Iron Mountain R. R., from 
Bali Knob, Ark., to Memphis. The spur will be nearly 


100 miles long, and the work on it will be commenced in 
a short time. 


Jail.—There was an exciting contest to secure the 
contract for the erection of the new court-house and 
jail at Marfa, Texas, recently made capital of Presidio 
county. Nineteen contractors contested and the bids 
were closed. Colonel J. H. Britton and Alfred Giles, of 
San Antonio, were the most reasonable bidders, and 
the fight lies between the two,and will be decided by the 
County Commissioners Court, February 8. The two 
buildings will cost $75,000, 


Iron Pipe.—These awards for iron pipe have been 
made by the Philadelphia Water Department: To the 
Mellert Foundry and Manufacturing Company, twelve- 
inch pipe, at 1.25-100 cents per pound: Emaus Iron 
Company, of Lehigh county, four, six, eight and ten- 
inch pipe, respectively, at 1 295-1000, 1 25-100, 1 206-1000 
and 1 206-1000 cents per pound; Gloucester Iron Com- 
pany, sixteen-inch pipe, at 1 253-1900 cents ; twenty-inch 
pipe, at 1 21-100 cents; thirty-inch, at 120-100 cents; 
thirty-six-inch-pipe, 1 20-100 eents; forty-eight-inch- 
pipe, 1 20-100 cents small special sizes, from six to six- 
teen inches,at 2 10-10 cents per pound: large special size 
from twenty to forty-eight inches, at 2 25-100 cents per 
pound. and R. D Wood & Co., breeches pipe, at 3 80-100 
cents per pound. 


Water Pipe.—The following are the bids for 3,000 
tons of 36-inch cast-iron water pipe for water mains re- 
ceived by the city of Milwaukee: 

Lake Shore Foundry 


ke Shore Foundry —«........eeeceeceenseeees $25.05 
Dennis Long & Co., Louisville.................2. 27.10 
Warren Foundry and Machine Company, Phill- 

TR ates hc Ce A ad bi aGb as coc ee neccecticc 26.40 


Cincinnati and Newport Iron and Pipe Company 2.75 
The contract was awarded at the last bid per ton. 


The following bids were received by the eity of Mil- 
waukee for 1,500 tons of water pipe of various sizes: 
Lake Shore Foundry, $26.35 per ton for 20-inch pipes, 
$26.35 for 20-inch and 2% inch, $27.45 for 12-inch, and 
$28.05 for 8-inch and 6-inch; Dennis Long & Co., $27.38 
for 30-inch, $28 for 20-inch, 27.58 for 24-inch, $28.75 for 12- 
inch, $29.75 for 8-inch, and $30.75 for 6-inch ; Detroit Pipe 
and Foundry Company, $28.96 for 30-inch, 20-inch and 
2i-inch, $29.86 for 12-inch, 8 inch and 6-ineh;;Warren 
Foundry and Machinery Company, $26.99 for 30-inch, 
$27.40 for 20-inch and %-inch, $28.20 for 12-inch, 
8-inch and 6-inch; Cincinnati and Newport Iron and 
Pipe Company, $24.74 for 90-inch, 20-inch and 2- 
inch. $25.94 for 12-inch, $26.44 for 8-inch and 6-inch. 
The last bidder received the contract. The delivery 
is to commence April1, 1886, and must be finished by 
August ist. 


City Engineer Benzenberg states that the city ha 
saved over $10,000 by contracting for the pipes so early 
in the season. 



























ee ee ee 


80 


Market Report of Engineering Materials. 


New York, January 28, 1886. 


Nore.—The following Market Report gives wholesale prices on 
the New York Market uniess otherwise stated. It is intended asa 
general guide to the estimating engineer. We give it with this 
caution, that, as is well understood in business transactions, the 
amount of bill. distance from market centre and conditions of 
payment will have « material influence on the final paying prices. 


SravcTURAL LRON. 
Angles.. ‘ @ 2,00 
Tee. . & @ 2.35 
Beams ond channels American. -- 8. @ 
ank 2 @ 2.1¢ 
° .4¢, @ 2.5¢ 
§8_ael plates, Tank ‘ec. @ 
WR0OUGHT-IRON Prpe.. PrtTsBURGEH. 


Butt welded, black Dis sount 4242 @ 45 
galvanized. . 3244 @ 35 
Lap welded black “: 60 @ 62: 
galvanized 45 @ 60 
Boiler tubes 55 
Rats. 
Steel (large lots at mill)...........+ee++ ++ $314.00 @ 35.00 
CN chcdhacwennbessné > c0cecesetes ap 22.00 @ 22.50 
Old rails, steel 22.00 @ 23.00 
KR R. spikes 2.25¢. 
KR, 8 — ylates. . eseveseoe 1,70 @ 1.75 
k Rh. Track Bolts Square Nats. 2.75 
Barb-wire fencing, galvanized 5.00 
painted «+» 400 @ 4,25 
Corrugated sron...-.ccccerees sovcevees ed 
Nails 
COD, POF MOG. coc cs ccccccccsvc.ccccvees my 2.65 @ 2.75 
teel = da, 2.50 


METALS, 


Copper. 
Lake SuUperior........scecescceseceevees - $11.40 @ 11.55 
Other Brands 1v.30 @ 10.45 
Leap. 
Com, Domestic 4.65 4.67} 
Lead Pipe -06 4 
Tin-Lined Lead Pipe : 
Sheet Lead ‘ 
ZInc, 
BhOOk, i oos 000 sevcs. ceccsseces cocces eesese $5.15 @ 5.45 


Cargoes afloat) 
Haverstraw... ...---++++++ 


DU pe River. ..ccccscccccccscccccccccee fares 
Jerseys. 
Long, "Island 

DOIG: cc cccccccsece Sccessecccee 


Fonts. 
Croton, red 
= dark.. 

Philadelphia pressed 

Trenton 

Baltimore 

Buf 

Enameled English 
American 

Fire brick 


seeeepsess 
SSSSSESSSES 


SSseeessse 
BOBHQDHHHOO 
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CEMENT. 


The following price current is made up entirely from quotations 
furnished us directly by the firms deali n each brand; the prices 
are understood to be Wholosale in New York, subject to ‘such spec- 
ial rates as large quantities may warrant: 


Alsen’s Portland Cement Works $2.50 @ $3.00 
BartTyer & MeYERSTEIN: 

Hanover Port.and, 2.60 @ 2.65 
Bexiwont & Co.: 

Hemmoor “ Crown” brand 
James BRAND: 

a 4 
BRooKsS, SHOOBRIDGE & Co. 

HoWARD FLEMING: 

Gibbs’ English Portland, 400 Ibs.. 

K. B. & 8. 

Stettiner, German.. 

Lagerdorfer, - 

Fieve, A 1, Belgian. 

Koman, 

Keene’s Coarse,. 

+ Fine., 
Superfine 
FisHEeR. ERSKINE W. 

Stettin (German) Portland Cement... $2.40 @ 2.75 
GABRIEL & SCHALL: 

Vorwohler “ Lion” e 3.10 
Hupson River CEMENT Co. Rosendale. . 1, 0 
JOHNSON & WILSON: 

Saylor’s American Portland 2. 2.40 
LuesLey & ,TRINKLE, Philadelphia, Pa.: 

‘Giant ” Portland ‘ 2.40 

Improved “Union” tees a! 1.50 


1.20 
Manrcrar & Co.: 
J. B, White & Bros. oe 3 5,00 


New York CemMEnt Co.: 
1.20 
Y. & RosENDALE CEMENT Co. : 

+ sndale, * Bridge” brand. 1.10 
PnOLATE & Basson: 
K. B. & 
Seonanm. CEMENT Co, 
E. THIELE: 

Dyekerhoff 
UNITED STATES CEMENT Co.: 


Cable’s Portland 


ENGINEERING NEWS AND 


Unton AKRON CEMENT Co.: 
Akron “Star” brand, 


ASPHALT. 


Prices range per ton + $15.00 @ 20.00 
According to quantity or brand, and 
whether taken from vessel or store, 


LIME. 
Rockland, common per bbl......-- os 


State, common 
finishing. . 
Kingston, ground 
Add 25e. to above figures for yard rates. 


STONE, 


Cargo rates at New York. 
Amherst freestone, No.1 per cub. ft. 
~ a ode a 
light drab 
Berlin os in rough 
Berea n 
Brown stone, Portland, Ct. a 
Belleville, N. J. 5 
Geamite. BORN ..c0cccer scenes eense a 
Common building stone - load. 
stone, from 2% to 6 ft. lengths, per 


“ “ . 


a>~o 
aeas 
mosr 


ecscs 
S SkSR SKaZ 
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Purple roofing 


per square. 
Green = 


( 
Black Penna. (at New York) “ 


LUMBER, 


Prices for yard delivery in New York. 


PinE,Common box. per, M. 
Choice 
Tally p plank. ank, 1% in.10 in. dres’d. each. 
Tally boards, dressed com. 
Spruce, Boards dressed 
Plank, 1% in 
2 in. 
2 in. dressed 
Timber 
Hemuock, Boards 
Joist, Ie X 4to 4 X6.in 
Oak 
CYPRESS 1, 154, 2 and 244 in 
YELLOw Prinz, Girders 
Dressed floorin, 
SHINGLES, Extra shavec pine, 16in. ‘ 
“- sawed 18 in. 
Lats, Cargo rate 


BS 2388 

@® OOOSO 
oe BESS OB. 
22S S3S228 
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PAINT. 


Lead, white, American dry per Ib 
in oil pure * 

English, B. B. in oil 

d, American 

Litharge 

Venetian red, American 

Indian red 

Vermillion, American lead 

Paris green 16 @ .20 

Umber, Amer. raw and powdered per Ib. .014@ .01% 

Drop black, BUN nb sicdiedkissbhesce are er 

Eng..--- 
Chrome green 
Oxide zine, American 
“ — French 


€ 
® 
& 


“Ol @ 01K 
05 @ 110 
.1044 @ .1246 


Trade Notes, 


THE rails for the Portland and Willamette Valley Railroad, 
Oregon, 2.100 tons, at $6 50 per ton delivered in Portland, have been 
ordered in Philadelpbia. 


THE Western Steel Co., of St. Louis, are making extensive im- 
provements in the steel-rail department, preparatory to restarting 
the same. They expect to be making rails in a few weeke. 


RaTEs on pig iron from southern furnaces have been advanced on 
the basis of 50 cents per ton to the Ohio river, above present 
figures, which is now on the basis of $2.25 from Chattanooga, thus 
making the rate to Cincinnati and other Ohio river points $2.75 
perton. A corresponding advance will be made to all other points. 


THE Basic PrROcESS.—This year’s make of basic ingot iron 
amounted to 600,183 tons containing under 0.18 per cent. of carbon, 
and were used in the manufacture of wire, tin, plates, tubes, 
sieepers, boiler and ship plates, etc. The makes of the various 
countries inc'uded under the above gross total were—England, 
145,707 tons; Germany and Austria, 617.514 tons; France, 130,582 
tons; Belgium and other oountries, 51,514 tovse—total, 945,317 tons. 
Out of the foregoing England made 70,803 tons containing less 
than 0.81 per cent. of carbon; Germany and Austria, 424,862 tons; 
France 62,390 tons; and Belgium, etc., 42,118 tons, giving the total 
of 600,183 tons. 


To Temper STEEL.—The steel is generally first hardened by heat- 
ing it to a cberry red. and then plunging it into cold water. After- 
ward the temper is drawn by moderately heating the steel again’ 
Different degrees of hardness are required for different purposes 
For very pale straw color, 430 degs., for lancets. A shade of darker 
yellow, 430 degs., for razors and surgical instraments. Darker 
straw yellow, 470 degs., for pen-knives. Still darker yellow, 490 
degs., chisel for cutting iron. Brown yellow, 500 degs., axes and 
plane-irons. Ye.low, slightly tinged with purple, 520 degs. teble- 
knives and w-tch-springs. M. N. P. Ames, late of Chicopee, Mass., 
after expending much time and money in experiments, found that 
the most successful means of tempering swords and cutlasses that 
would stand the United States government test, was by heating in 
a charcoal fire, hardening in pure spring water, and drawing the 
temper in charcoal flame.—Toledo Blade. 


For some months prominent steel manufacturers of Pittsburgh’ 
Pa, have been experimenting with and testing ,various processes 
for the making of soft steel plates and slabs, such as are used in 
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tne manufacture of steel nails. A pant for the Clapp-Gritity 
process has been erected at the Oliver Bros. & Phillips Works, of 
that city, and also at the Bellevue, Ill., steel works, both of which 
ere successfully turning out soft steel, remarkable for its adapta. 
tion to the purposes intended. 


‘THE following table shows the conntries from which our supply 
of foreign iron ore was obtained in the fiscal year ended June» 
1285, with the qualityand value of the ore imported from each 
country: 


Count RIES. Tons. | Dollars. 


1 


1 

4,674 i 10 

French ewes in — aud | 
islands.... .... 25.260 4146 
Germany.. cteecewoercreseessessercoees 2.350 2,551 
Fogland... HS oe cavsvsd uveues dass eb voneaes 11,880 34.286 
Scotland. . a4 

Quebec, Ontario. Manitoba, ‘and the Nor:h- 
west Territory..... : 170,278 
British Columbia 374 
ltaly ‘ 40 125 
Por ugal. SA il de Eh ceade ee 15,153 
Axores, Madeira, and Oape Verde islands... | \ MT? 
Kuss a, on the Baitic an | White et cdinkes cn 135 
. 577, Tr 
40 Sau 


953,595 








CF on Trade Review. 


THE Pratt Coal ard Iron Company, Birmingham, Al .., owning 
the most extensive coal property in the country, has closed a t-ade 
by which it gets from the Eureka Company £00 acres cf desirable 
iron lands. Orves from this property will feed furnaces for which 
the company is now building engines in Birmingham. and in con- 
nection wi h which the management aims to build a steel piant, 
t' e first in the South, and operate the basic process, the right to 
which they have bough from Mr. Jacop REESE, of Pittsburg, 
the inventor. 


THERE are some men who will not be “ extinguished,” but who, 
Phoenix-like, will rise from the apparently deadest ash heap of 
former glory, to astonish their frievds, confound their enemies 
and finally conquer success. If there ever was an enterprise, 
which from apparently ‘ booming success” suddenly “ went out ' 
tn direst disast: r, it was the E. T. Barnum Wire and lron Works, 
of Letroit. But the energetic projector, E. T. Barnum, is not 
dead, but is out ina very lively circular announcing “ that, not- 
withstanding these misfortunes, I have made arrangements to 
promptly fill orders for Wire and Iron Work that may be sent me, 
and that I pr. pose, as soon as possible, to get the business in run- 
niog order again,’’ and he cautions parties ordering to address him 
direct at Detroit. He states also: ‘Circulars are being mailed by var- 
ious parties in Detroit, Chicago and elsewhere, intended to mislead 
the trade, intimating that they are successors to the E. T. Barnum 
Wire & Iron Works. I desire to state I shall be my own successor 
and shal] control and manage, myself, the business I have been ® 
years in establishing. So don't be annoyed if you continue to 
receive such communications from others, but send your orders as 
usual to me, using any of my catalogues you may have, or borrow 
one of some hardware dealer until new ones are gotten up to re- 
place those burned.’’ Our own business relations with the defunct 
company were so satisfactory, that we are glad to be of any assist- 
ance in the re-establishment of £0 enterprising a business man and 
so liberal an advertiser as Mr. Barnom. We wish him the success 
he deserves. 


Cost or Crry GOVERNMENT.—L. 8. Andrews, exvert accountant, 
has revised from authoritative data, chiefly officis! documents, the 
comparative yearly expenditures im aggregate and per capita of 


twenty cities which are given in part as follows: 


Yearly Per 
expenditures. capita. 
$3.57 
12.68 
ns 
14.09 
10.26 
17.38 
16.18 
13.9 
1% 
11.92 
The statement of expenditures in the various departments of 
New York and Brooklyn are as follows: 


Per capits cost. New York. Brooklyn. 


$4.31 


Educatjon 
Excise and Police 


Parks (per acre) 
Street cleaning [per mile} 
—New York Tribune. 


Tae soft coal fields of Pennsylvania were never under a more 
active development than they are this year. Large tracts are 
being taken up and companies formed to operate them. Spurs and 
branches are being built from the Pennsylvania and Baltimore & 
Ohio railroads to tands underla‘d with coal, and many more are in 
contemplation There isa perfect net-work of railroads between 
the Susquebanpa and Allegheny rivers and penetrating the pro- 
ductive fields of Jefferson and Clearfield counties. The develop- 
ment of the Youghiogheny fields this year is expected to be 
extraordinary, and a line of railroad has been projected there 
which will give the Pennsylvania an outlet for these coals both 
east and west. William L. Scott is at the head of the project. 


canines alliage abi 


THERE will be more than 400 miles of new irrigating 
ditches constructed in Colorado this present winter and 
coming spring. 








